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Summary 

An experimental and theoretical investigation on 
the effect of the wing planform on the supersonic 
aerodynamics of a low-fineness-ratio, multibody con- 
figuration has been conducted in the Langley Uni- 
tary Plan Wind Tunnel at Mach numbers of 1.60, 
1.80, 2.00, and 2.16. Three uncambcred outboard 
wing panels were tested on a low-fineness-ratio, twin- 
body configuration equipped with an unswcpt and 
swept inboard wing panel. The outboard wing plan- 
form variations were a delta with a 65° leading- 
edge sweep, a trapezoidal with a 20° leading-edge 
sweep, and a trapezoidal with a 20° leading-edge 
sweep and with increased span and area. The two 
inboard wing variations included an unswept plan- 
form and a leading-edge planform swept 65°. Also 
examined was the effect of side bodies (on versus off) 
on the multibody configuration with the unswept in- 
board wing panel. Longitudinal aerodynamic force 
and moment data, surface- pressure data, and flow- 
visualization data were obtained for the eight config- 
urations examined. 

In general, the data indicated that the ratio of 
outboard wing area to total wing area significantly 
influenced the zero-lift drag coefficient with minimal 
influence on the lift, drag-due- to-li ft, and pitching- 
moment characteristics. The data also indicated that 
increasing the sweep of the inboard wing planform 
can reduce zero-lift drag. The sweep of the inboard 
planform also influenced the drag- due- to- lift charac- 
teristics regardless of the outboard wing planform 
shape. 

The flow-visualization data showed a complex 
flow-field system occurring between the side bodies. 
This flow field consisted of shocks, shock-induced 
separation, and body vortex systems. This flow 
field was not sensitive to outboard wing planform 
shape but was sensitive to inboard wing planform 
shape. The flow-visualization data showed that the 
trends in drag with changes in inboard planform 
shape corresponded to distinct changes in the shock- 
vortex system occurring between the side bodies. 
The variations of the shock-vortex system between 
the side bodies also influenced the flow field over the 
small-trapezoidal outboard wing. These results were 
reflected in the surface-pressure data on the outboard 
wing, especially on the most-inboard portion of the 
wing. Otherwise, the surface- pressure and flow- 
visualization data showed that the flow over the 
outboard wing developed as expected with changes 
in angle of attack and Mach number. 

The bodies-off study was conducted with the 
unswcpt inboard wing panel and the delta outboard 


and small-trapezoidal outboard wing panels. The 
flow-visualization data for the bodies-off configura- 
tions more clearly showed the existence of the bow 
shock from the balance housing over the inboard 
wing. As for the bodies on, the outboard wing plan- 
form shape had a minimal influence on the flow pat- 
tern of the inboard wing panel. The addition of the 
bodies affected the size of the leading-edge vortex 
of the delta outboard wing and the extent of shock- 
induced separation of the small-trapezoidal outboard 
wing. 

Evaluation of the linear-theory prediction meth- 
ods revealed their general inability to consistently 
predict the characteristics of these multibody config- 
urations. The methods predicted the correct trends 
in the lift, drag-due-to-lift, and zero-lift, drag char- 
acteristics with changes in outboard wing size and 
Mach number. However, the methods did not con- 
sistently predict the correct trends in drag-due-to- 
lift and zero-lift drag characteristics with variations 
in the inboard wing planform shape. The methods 
were not able to correctly predict t he trends in longi- 
tudinal stability with changes in outboard wing size, 
inboard wing planform shape, or Mach number. 

Introduction 

The multiple-fuselage aircraft design concept is 
well established in aviation history (ref. 1). Since 
the beginning of powered flight, this design concept 
has continually resurfaced. Aircraft design stud- 
ies (refs. 2 4) have indicated that significant perfor- 
mance improvements can be achieved for subsonic 
passenger and cargo aircraft by utilizing the novel 
concept of two fuselages. In general, the benefits af- 
forded by two fuselages are an effective increase in 
wing aspect ratio, reduced wing structural weight as 
a result of a reduced wing bending moment, and re- 
duced total fuselage weight when both single- and 
twin- fuselage geometries are designed for the same 
number of passengers or payloads. These benefits 
should be independent of aircraft operating speed. 

The earlier studies alluded to, but did not quan- 
tify, aerodynamic interference effects associated with 
the multiple- fuselage design concept. Additional the- 
oretical and experimental research on the multibody 
concept at supersonic speeds (refs. 5 to 10) has 
shown that zero-lift drag can be significantly reduced 
through body shaping, body positioning, or both. In 
a linear-theory sense, the multibody concept creates 
an aerodynamically thinner configuration (i.e., equiv- 
alent body with a higher fineness ratio) than the 
conventional single-body concept. (Sec fig. 9.) In 
a real-flow sense, pressure drag is reduced through 



the management of the near-field interference effects 
between the aircraft components. 

For uncarnbered configurations at supersonic 
speeds, the majority of zero-lift drag is a combina- 
tion of wave drag and skin-friction drag. Application 
of the multibody concept typically increases skin- 
friction drag because of the increased wetted area; 
however, a decrease in total zero-lift drag occurs. 
This decrease indicates a large decrease in zero-lift 
wave drag. Figure 1, which is derived from refer- 
ence 10, presents the results of a fundamental the- 
oretical study that was conducted to determine the 
impact of configuration fineness ratio on the zero-lift 
drag reduction potential of the multibody concept 
at supersonic speeds. The figure shows the varia- 
tion in zero-lift drag with fineness ratio l/d for a 
single-body configuration and a comparative (same 
volumetric efficiency, i.e., volume/5 3 / 2 ) double-body 
configuration. The multibody concept provides the 
greatest drag reduction potential for low-fineness- 
ratio geometries. 

To further study the supersonic aerodynamic 
characteristics of low-finencss-ratio, multibody con- 
figurations. an experimental and theoretical investi- 
gation was conducted on a multi body configuration 
with an l/d of about 12. The effect of body cross- 
sectional shape (ref. 10) was examined by varying 
the body cross-sectional shape from circular to el- 
liptical to horizontal and vertical cuts of those bod- 
ies. This study concluded that of the various body 
cross-sectional shapes examined, the circular cross- 
sectional shape yielded the lowest zero-lift drag. The 
effect of outboard wing planform shape on the aero- 
dynamic performance of a low- fineness- ratio, multi- 
body configuration has also been examined (ref. 11). 
This study concluded that a low-swept, trapezoidal 
outboard wing can be used without a large zero- 
lift drag penalty, which usually occurs on single- 
body configurations (ref. 12). The trapezoidal wing 
also retained the low drag-due- to-lift- characteristics 
common to planforms with small values of leading- 
edge sweep (and high aspect ratio) for single-body 
configurations. 

In the multibody investigation (ref. 11), the out- 
board wing panel area comprised about 42 percent of 
the total wing area; therefore, the uriswept inboard 
panel was a significant part of the total wing area. 
Thus, the effect of the inboard panel on the overall 
aerodynamics was uncertain. The present study was 
conducted to determine the effect of the relative in- 
board wing planform size (by varying the outboard 
trapezoidal wing planform size) and the effect of in- 
board wing panel shape (unswept versus swept lead- 


ing edge). In addition, the effect of side bodies (on 
versus off) was studied for the unswept, inboard wung 
panel. For this study, longitudinal force and moment, 
pressure, and flow-visualization data were obtained 
from the same basic model of references 10 and 11 
but with additional inboard and outboard wing pan- 
els. Oil-flow and schlieren data from reference 1 1 
were also used in this study. All configurations were 
tested at Mach numbers of 1.60, 1.80, 2.00, and 2.16 
in the Langley Unitary Plan Wind Tunnel. This pa- 
per reports the results of the experimental testing 
and supporting theoretical analysis. 


Symbols 


The measurements and calculations of this inves- 
tigation were made in U.S. Customary Units. 

A 

total (wing and body) planform area, 
. 9 
im 

b 

wing reference span, in. 

C A 

corrected axial- force coefficient, Axial 
fore c/qS 

C D 

corrected drag coefficient, Drag /qS 

ACp 

incremental change in drag coefficient, 
Cd ~ C D o 

ac d /cI 

drag-due-to-lift factor 

C D, bh 

zero-lift drag correction due to 
balance-housing geometry 

C D.d 

internal duct drag coefficient, Internal 
duct skin-friction drag/^5 

Cp.o 

zero-lift drag coefficient, Zero-lift 
drag/^5 

C O.ip 

zero-lift wave drag coefficient of equiv- 
alent body of revolution in a plane 
through the geometry at a given 0 

C L 

lift coefficient. Lift /qS 

A C L 

incremental change in lift coefficient, 

- C Lr 

C D,J> 

C L« 

lift-curve slope at a = 0° 

c m 

pitching-moment coefficient, Pitching 
moment/g5c 

c N 

normal-force coefficient, Normal 
force /qS 

Cp 

surface pressure coefficient, (p ~~ Poo)/q 

Cy 

side- force coefficient, Side force/^5 

C 

wing root chord, in. 

C 

wing reference chord, in. 
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d maximum diameter of body, in. 

dCmjdCi longitudinal stability parameter at 
a = 0° 

FFWD far- field wave drag code 

LjD lift-drag ratio 

l side-body or maximum configuration 

length, in. 

M free- stream Mach number 

M D duct Mach number 

M n Mach number normal to wing leading 

edge, M cos A L e (l + sin 2 a tan2 ^Le) 

P G stagnation pressure, lb/ft 2 

p local static pressure, lb/ft 2 

Pzc free-stream static pressure, lb/ft 2 

q free-stream dynamic pressure, lb/ft 2 

R Reynolds number, ft -1 

S wing reference area, m 

SDAS Supersonic Design and Analysis System 

g n 

5 cross-sectional area, nr 

x longitudinal position from nose of side 

body, in. 

x f longitudinal position from apex of 

outboard wing, in. 

x longitudinal position of wing reference 

chord from nose of side body, in. 

y spanwise position from centerline of 

configuration, in. 

y f spanwise position from root chord of 

outboard wing, in. 

q angle of attack, deg 

a N angle of attack normal to leading edge, 

tan " 1 (tan a/cos Ale) 

/ 3 angle of sideslip, deg 

7] y /local semispan 

A sweep angle, deg 

$ roll angle, deg 

Subscripts: 
b base 


c balance cavity 

eq equivalent body 

LE leading edge 

out outboard wing 

TE trailing edge 

unc uncorrccted 

Model components: 

F side body 

11 unswept inboard wing 

1 2 swept inboard wing 

Wi delta outboard wing 

W3 small- trapezoidal outboard wing 

W4 large- trapezoidal outboard wing 

Flow structure abbreviations: 

F feeding sheet of a vortex 

R reattachment of flow to surface 

S shock 

SIS shock-induced separation 

SL separation of flow from surface 

V vortex 

Flow structure subscripts: 
a apex of inboard wing 

b side body 

bh balance housing 

i inboard side-body vortex system 

iw inboard wing 

n nose of side body 

o outboard side-body vortex system 

ow outboard wing 

p primary 

s secondary 

t tip of outboard wing 

T tab of small-trapezoidal outboard wing 

Model Description 

Figure 2 shows a three-view sketch of the multi- 
body model with the delta outboard wing panel and 
the unswept inboard wing panel. Figure 3 identi- 
fies the eight configurations tested and the type of 
data obtained for each of these configurations. De- 
tails of the multibody models are presented in figure 4 
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and table I. Figure 5 shows the baseline multibody 
model (the configuration with the unswept inboard 
wing panel and delta outboard wing panel identified 
in fig. 3 as the unswept /delta configuraton) with ver- 
tical tails attached, and figure 6 shows the top views 
of the other seven configurations tested. For the pur- 
poses of this investigation, all models were tested 
without the vertical tails attached. Each side body 
was 30 in. long and circular in cross section. The nor- 
mal area distribution of the side body is presented in 
table II. 

Figures 4(a) and 4(b) show' the balance hous- 
ing and duct arrangement mounted underneath the 
multi body models. The balance housing w r as located 
on the lower surface of the center wing panel and 
was bracketed by the two flow-through ducts. The 
design was an attempt to limit the propagation of 
the interference effects from the balance housing to 
the free-stream flow field and model geometry. To 
maintain supersonic flow' within the duct system, the 
two flow-through ducts were designed with a linear 
area growth ratio of 1.13 to account for the bound- 
ary layer. Figure 4(b) shows lateral and longitudi- 
nal cross-sectional views through the balance-housing 
system. The balance-housing geometry consisted of 
a combined cone (balance housing) and w r edge sur- 
face (diverter) with leading-edge surface slopes of 28° 
and 19°. These large surface slopes resulted in a sig- 
nificant drag penalty and a complex and nonlinear 
flow field (ref. 10). Corrections for this significant 
drag penalty due to the surface slopes of the balance 
housing and diverter are discussed subsequently. 

Figures 4(c) and 4(d) contain details of the un- 
swept and swept inboard wing panels. Figures 4(e), 
4(f), and 4(g) contain details of the delta and 
two trapezoidal outboard wing panels. The small- 
trapezoidal outboard wing panel in figure 4(f) had a 
tab that assisted in the attachment of the outboard 
wing panel to the balance housing and duct system. 
Most of the tab w r as covered by the side body wiien 
the wing wns tested with the bodies on (i.e., the line 
of maximum body diameter in fig. 4(f)). However, 
the corner of the tab slightly protruded from the side 
body. (See fig. 6(a).) The small-trapezoidal out- 
board wing panel w T as centered on the chord of the 
unswept inboard wing panel. The large-trapezoidal 
outboard wing panel was placed slightly farther aft, 
such that the trailing edge aligned with the trailing 
edge of the unswept inboard wing panel. 

The delta arid small trapezoidal wings were in- 
strumented on the upper surface with pressure ori- 
fices, as indicated in figures 4(e) and 4(f). The 
orifices were distributed spanwise between 20 and 
90 percent of the local span at several x/c stations. 


The locations of the pressure orifices are listed in ta- 
bles III and IV for the delta and small-trapezoidal 
outboard wing panels. The pressures were measured 
externally and separately from the force and moment 
data. 

Test Description 

The wind tunnel test program was conducted in 
test section 1 of the Langley Unitary Plan Wind 
Tunnel at Mach numbers of 1.60, 1.80, 2.00, and 
2.16. The test was conducted under the following 
conditions: 


Mach 

number 

Stagnation 

pressure, 

lb/ft 2 

Stagnation 

temperature, 

°F 

Reynolds 

number, 

ft" 1 

1.60 

1079 

125 

2 x 10 6 

1.80 

1154 

125 

2 

2.00 

1253 

125 

2 

2.16 

1349 

125 

2 


The dew point was maintained sufficiently low during 
the force tests to prevent condensation in the tunnel. 
The maximum variation in Mach number was ±0.03. 
Reference 13 contains a more detailed description of 
the wind tunnel and operating conditions. 

Boundary-layer transition strips of No. 60 sand 
grit were applied 0.2 in. aft of the leading edge of all 
airfoil surfaces, 1.2 in. aft of the nose region for the 
side bodies, and 0.2 in. aft of the inlet lip leading 
edges. The grit size and location were selected 
according to the method of reference 14 to ensure 
fully turbulent flow over the model and inside the 
inlet duct. 

Balance cavity pressure and base pressure were 
measured throughout the test with a pressure trans- 
ducer mounted externally to the wind tunnel test: 
section and connected by pressure tubing to a static 
pressure probe located in the balance cavity at the 
model base. Force and moment data were corrected 
for free-stream static pressure at the model base and 
cavity. 

As noted in the section entitled “Model Descrip- 
tion/ 1 the balance-housing geometry, which consisted 
of a wedge surface bracketing a partially axisymmet- 
ric body of revolution, resulted in a significant zero- 
lift drag penalty throughout the test. A zero-lift drag 
correction derived in reference 10 was therefore ap- 
plied to the drag data. The correction used at each 
Mach number was as follows: 
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M 

SC Di bh , in 2 

1.60 

1.0840 

1.80 

0.9611 

2.00 

0.9815 

2.16 

0.9202 


The total pressure and static pressure at the exit 
plane of the ducts were also measured throughout the 
test with a pressure transducer mounted externally 
to the wind tunnel test section and connected by 
pressure tubing to a pressure probe located at the 
center of the duct exit plane. These measurements 
were then used to correct the experimental data for 
internal duct friction drag. This correction is more 
fully discussed in appendix A. 

Forces and moments were measured with a six- 
component electrical strain-gauge balance contained 
within the model and connected through a support- 
ing sting to a permanent model-actuating system in 
the tunnel. The pressure data were obtained sepa- 
rately from the force and moment data. The pressure 
orifices were connected by tubing to the ESP system 
located outside the wind tunnel test section. The 
following table shows the accuracy associated with 
the balance and the pressure transducers used in this 
test: 


Instrumentation 

Load 

Coefficient 

Balance: 

Normal 

±3.0 lb 

±0.00423 

Axial 

±0.3 lb 

±0.00042 

Side 

±1.5 lb 

±0.00211 

Pitch 

±7.5 in-lb 

±0.00075 

Roll 

±2.0 in-lb 

±0.00021 

Yaw 

±5.0 in-lb 

±0.00050 

Pressure transducer 

±0.07 psi 

±0.02016 


The aerodynamic data were obtained at angles of 
attack from —4° to 20°. All angles of attack were 
corrected for tunnel flow angularity and for sting 
and balance deflections. Extensive flow-visualization 
tests were performed with oil- flow, schlieren, and 
vapor-screen flow-visualization photographs. 

The data reduction used the wing reference area 
and wing reference chord of each configuration. The 
c and x of each configuration were calculated at the 
centroid of the configuration wing planform. Ta- 
ble I lists the values for these parameters for each 
configuration. 


Discussion 

An experimental and theoretical investigation has 
been conducted to determine the effect of the inboard 
wing planform on the supersonic aerodynamics of 
a low-fineness-ratio, multibody configuration. The 
low-fineness ratio was about 12 and was measured by 
determining the diameter from twice the maximum 
side body cross-sectional area. This investigation 
had three parts. The first part determined the 
effect of the relative inboard wing planform size. 
The second part examined the effect of the inboard 
wing planform shape on the aerodynamics of the 
configuration. The third part examined the effect of 
the side bodies (on versus off) for the configurations 
with the unswept inboard wing panel (referred to 
hereafter as the unswept-inboard configurations). 

In each section of this paper, the experimental 
data are discussed first and then the experimental 
and theoretical data are compared. Force, pressure, 
and flow-visualization data are presented in the ex- 
perimental evaluation. Appendix B contains a tabu- 
lation of the force and moment data, and appendix C 
contains a tabulation of the surface pressure coeffi- 
cient data. Table V contains a list of the experimen- 
tal data for each configuration. 

The near-field interference discussed throughout 
this paper is the interaction of the shock systems 
and body vortex systems between the side bodies 
and over the inboard wing panel. One of the compo- 
nents of the near-field interference is the mechanism 
by which the zero- lift drag is reduced on the multi- 
body configuration when compared with the drag of 
the single-body configuration. The nose shock from 
one side body impinges on the opposing side body, 
such that a pressure increase occurs on an aft-facing 
surface and produces a net reduction in drag. Ref- 
erences 10 and 11 discuss three contributions to the 
near- field interference: effect of nose shock on oppos- 
ing side body, effect of nose shock on inboard wing 
panel, and effect of balance-housing bow shock on 
flow between side bodies. These contributions are 
discussed in this paper as well as other contribu- 
tions to the near-field interference, such as body vor- 
tices, body-wing junction shock, and shock-induced 
separation. 

Outboard Panel Study 

In this section, the effect of the relative inboard 
wing planform size is examined by varying the size of 
the outboard wing planform. Thus, the inboard to 
total wing panel area ratio is varied. The trapezoidal 
wing examined in reference 1 1 was used as the base- 
line for this study and is hereafter referred to as the 
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small-trapezoidal wing. (See fig. 4(f).) The small- 
trapezoidal wing was chosen because it had better 
drag-due-to-lift characteristics and did not exhibit a 
large increase in zero- lift drag coefficient when com- 
pared with the more highly swept wings (65° delta 
wing and 70°/66° arrow wing) examined in refer- 
ence 11. To determine the influence the inboard wing 
panel has on the aerodynamics of the multibody con- 
figuration with the trapezoidal outboard wing, the 
size of the trapezoidal outboard wing was increased 
by 75 percent to hold the leading-edge sweep of 20° 
for the trapezoidal planform constant. The resultant 
wing is referred to as the large-trapezoidal wing. (See 
fig. 4(g).) The two outboard wings were tested with 
both the unswept and swept inboard wings. The out- 
board wing area to total wing area ratio (A ou t/S) of 
the four configurations is as follows: 



Aout/S for— 

Inboard wing 

Small 

Large 

Planform 

trapezoidal 

trapezoidal 

Unswept 

0.461 

0.600 

Swept 

0.467 

0.607 


Another reason for selecting the small-trapezoidal 
wing as the baseline configuration for this study was 
to minimize cost. A larger version of the trapezoidal 
wing planform can be attached to the existing multi- 
body model system with no difficulty. However, a 
larger version of the 65° delta wing cannot be read- 
ily attached to the existing multibody system. 

Experimental evaluation. Figure 7 shows the 
longitudinal characteristics for the unswept /small- 
trapezoidal configuration and the unswept/large- 
trapezoidal configuration at M = 1.80. Figure 7(a) 
shows the lift and pitching- moment characteris- 
tics. The experimental data for the unswept /large- 
trapezoidal configuration are limited to an angle 
of attack of 8° because of model-sting fouling. 
The lift and pitching-moment data show that both 
unswept/trapezoidal configurations have a linear 
variation in Cl and C m up to a ~ 8° (Cl = 0.38). 
Both configurations also have nearly equivalent lift- 
curve slopes, as expected for similar planform con- 
figurations. The pitching-moment data show that 
the unswept/large-trapezoidal configuration has a 
lower slope for the C m versus a curve and lower 
pitching-moment coefficient than the unswept/small- 
trapezoidal configuration. This observation is dis- 
cussed in more detail subsequently. 

The drag data in figure 7(b) show that the 
large-trapezoidal wing has a zero-lift drag coefficient 


significantly lower (wlO percent) than the small- 
trapezoidal wing. However, the polar shapes of the 
two wings are similar; this similarity indicates that 
the two wings have similar drag-due-to-lift character- 
istics. This observation is expected because of similar 
planform shapes for the two configurations. 

In figure 8, the aerodynamic characteristics at 
M = 1.80 for the two unswept /trapezoidal config- 
urations are presented in terms of lift-to-drag ratio 
L/D at three different values of lift coefficient. At 
all three values of C^, the unswept/large-trapezoidal 
configuration has a greater L/D. At Cl = 0.1, 
the unswept /large- trapezoidal configuration results 
in an increase in L/D of 10.7 percent, when com- 
pared with the unswept /small-trapezoidal configu- 
ration. This increase in L/D results from the 
lower zero-lift drag coefficient associated with the 
unswept/large-trapezoidal configuration, as shown 
in figure 7(b). At the higher lift condition of 
Cl = 0.3, the unswept /large-trapezoidal configura- 
tion increases L/D by 3.3 percent over the unswept/ 
small-trapezoidal configuration. Because the two 
configurations have the same drag-due-to-lift char- 
acteristics, the change in drag at the higher lift co- 
efficient, due solely to the lower zero-lift drag, is a 
smaller increment of the total drag. 

The previous discussion and results were limited 
to a Mach number of 1.80; however, figure 9 shows 
the variations of the major aerodynamic parameters 
over the Mach number range of 1.60 to 2.16. The 
lift-curve-slope characteristics are represented on the 
left in figure 9(a). As expected for wings of simi- 
lar aspect ratio, both trapezoidal configurations have 
similar lift-curve-slope values over the Mach num- 
ber range, despite the fact that the unswept /large- 
trapezoidal configuration has an A oxl t/S ratio that is 
43 percent greater than that of the unswept/small- 
trapezoidal configuration. These results indicate that 
the outboard wing size has little effect on the total 
lift characteristics. 

The longitudinal stability data presented on the 
right in figure 9 show that the unswept /large- 
trapezoidal configuration is slightly more stable (i.e., 
lower dCm/dCi) than the unswept /small- trapezoidal 
configuration. The large-trapezoidal wing was lo- 
cated slightly farther aft on the configuration than 
the small-trapezoidal wing. While the change in wing 
position did not significantly affect the centroid loca- 
tion, it did, to a large extent, affect the aerodynamic 
center location. Consequently, the unswept /large- 
trapezoidal configuration was slightly more stable. 
Consistent with observations documented in refer- 
ence 11, the two unswept /trapezoidal configurations 
have either a constant value of or a slight increase 
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in longitudinal stability (i.e., decrease in dC m /dCi) 
with Mach numbers up to 2.00. At Mach numbers 
above 2.00, the longitudinal stability decreases (i.e., 
increase in dC m /dCi). This observation is possi- 
bly the result of a change in the near-field inter- 
ference between the bodies at high Mach numbers; 
this change then influences the aerodynamic cen- 
ter such that a decrease in longitudinal stability oc- 
curs. This explanation is substantiated by noting 
that the decrease in longitudinal stability at higher 
Mach numbers occurs on both unswept/trapezoidal 
configurations, with the decrease being less severe 
on the unswept/large-trapezoidal configuration. The 
unswept/large- trapezoidal configuration has more 
outboard wing area that influences the position of 
the aerodynamic center and thus decreases the ef- 
fect that the near-field interference between the bod- 
ies supposedly has on the aerodynamic center at the 
high Mach numbers. 

Figure 9(b) contains the drag characteristics of 
the two unswept/trapezoidal configurations over the 
Mach number range. The zero-lift drag data, on 
the left in figure 9(b), show that over the entire 
Mach number range, the unswept /large-trapezoidal 
configuration has a lower zero-lift drag coefficient 
than the unswept /small-trapezoidal wing. More im- 
portantly, the increment in Cjy 0 between the two 
unswept/trapezoidal configurations is nearly con- 
stant over the Mach number range. The value of 
Cd, 0 levels off at Mach numbers greater than 2.00. 
This trend corresponds with the previously noted de- 
crease in longitudinal stability that is thought to be 
associated with a change in near-field interference be- 
tween the bodies at higher Mach numbers. The drag- 
due-to-lift data, presented on the right in figure 9(b), 
show that both unswept /trapezoidal configurations 
have similar drag-due-to-lift values as expected for 
wings with similar aspect ratio and leading-edge 
sweep. 

In summary, the comparison of the unswept/ 
small-trapezoidal and the unswept /large-trapezoidal 
configurations showed that the size of the outboard 
wing in relation to the total wing area did not af- 
fect the lift and drag-due-to-lift characteristics for 
the multibody configuration. That is, the increase 
in outboard wing area generated an equivalent pro- 
portion of lift and drag due to lift. In contrast, the 
increase in outboard wing area generated a lower pro- 
portion of zero-lift drag, so the zero-lift drag coeffi- 
cient for the unswept/large-trapezoidal configuration 
was actually lower than that for the unswept/small- 
trapezoidal configuration. These trends resulted 
in greatly improved lift-to-drag characteristics for 
the unswept/large-trapezoidal configuration over the 


unswept/small-trapezoidal configuration. Increasing 
the size of the outboard wing planform caused a fa- 
vorable effect on pitching moment. Similar results 
were also observed on the swept/trapezoidal config- 
urations. (See figs. 10 to 12.) 

The zero-lift drag is composed primarily of a skin- 
friction-drag component and a wave drag component. 
The skin-friction drag can be expected to increase 
proportionally to the increase in outboard wing area, 
such that the skin-friction-drag coefficient is equiva- 
lent for the two configurations. Figure 13 shows the 
skin-friction-drag coefficient as computed with the 
method of reference 15 and the experimental zero- 
lift drag coefficient. The coefficients for this plot 
were adjusted to account for the total planform area, 
which includes the wings and the bodies. This ad- 
justment reflects the correct proportion of increased 
outboard wing area to total planform area. As a re- 
sult, the skin-friction-drag coefficient is equivalent for 
the small- and large-trapezoidal configurations. 

If the wave drag increased proportionally to the 
increase in wing area, the zero-lift drag coefficient 
would be equal for the two unswept /trapezoidal con- 
figurations. However, as shown in figure 13, the 
unswept /large- trapezoidal configuration had a lower 
zero-lift drag coefficient than the unswept/small- 
trapezoidal configuration. This result implies that 
the wave drag of the multibody configuration is sen- 
sitive to the size of the outboard wing. Similar re- 
sults were observed on the swept /trapezoidal config- 
urations. (See fig. 14.) 

Theoretical analysis . Two supersonic aero- 
dynamic prediction computational codes were se- 
lected to perform the theoretical analysis. These 
codes were an arbitrary-geometry far-field wave drag 
code (FFWD) (ref. 16) and the Supersonic De- 
sign and Analysis System (SDAS) (ref. 17); both 
codes use the linearized supersonic potential flow 
equations. 

SDAS is an integrated system of computer pro- 
grams that was developed for the design and anal- 
ysis of supersonic configurations. The system in- 
cludes the lift- analysis method of reference 18 and 
the skin- friction calculation method of reference 15. 
The SDAS code also includes a version of the FFWD 
code that uses the solution technique described in 
reference 19. However, because the fuselages were lo- 
cated off the configuration centerline, a modified ver- 
sion of the FFWD code was used. (See ref. 16.) The 
modified FFWD code and the skin-friction code were 
used to obtain the zero-lift drag characteristics. The 
lift-analysis code was used to obtain the lift, drag- 
due-to-lift, and pitching-moment characteristics. 
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The zero-lift drag theoretical model for the 
unswept/delta configuration is shown on the top in 
figure 15. This thick representation of the total con- 
figuration was used to compute the wave drag and 
skin friction. On the bottom in figure 15, the lift- 
analysis theoretical model of the same configuration 
is shown. This modelling was chosen based on a 
lifting-surface modelling study conducted on a low- 
fineness-ratio, single-body configuration (ref. 20). 
The study in reference 20 illustrated that a mean- 
chord- plane representation of the fuselage and wing 
planform yields improved results over those obtained 
for the wing planform alone and the wing planform 
with thick fuselage representation. 

Figure 16 presents the experiment and theory ef- 
fects of the longitudinal aerodynamic characteristics 
for the unswept/ trapezoidal configurations. The lift- 
curve-slope data on the left in figure 16(a) show that 
the lift-analysis method predicts equivalent lift-curve 
slopes for the two unswept trapezoidal wings and 
similar trends with the Mach number. The theory 
overpredicts the longitudinal stability of the config- 
urations. incorrectly predicts the variation due to 
change in outboard wing size, but accurately predicts 
the effect of Mach number up to M — 2.00. 

The lift-curve-slope data (fig. 16(a)) show that 
the computed lift-curve slope agrees well with the 
measured results. Theoretically, for a flat wing, the 
drag-due-to-lift factor is inversely proportional to the 
lift-curve slope. However, the drag-due-to-lift data 
(fig. 16(b)) show that the measured and the predicted 
values of A CpjC^ differ for M < 2.00. This dis- 
agreement probably results from near- field interfer- 
ence effects affecting the induced drag characteristics 
but not necessarily the lift characteristics. 

The drag-due-to-lift data (fig. 16(b)) also indi- 
cate that the lift-analysis method sufficiently pre- 
dicts the effect of outboard wing size. The Cq () 
data (fig. 16(b)) show that the theoretical codes cor- 
rectly predicted that the unswept/large-trapezoidal 
configuration has a significantly lower Cj^ %0 than the 
unswept /small-trapezoidal configuration. This ob- 
servation contrasts with that of reference 11, which 
concluded that the same theoretical codes did not 
consistently predict the correct trend of zero-lift drag 
coefficient with changes in outboard wing planform 
shape; however, the theoretical codes did predict that 
the changes in Cq,o with respect to changes in out- 
board planform shape were small, as was found ex- 
perimentally. Also, the planforms from the investi- 
gation of reference 11 had equivalent A oxx tJS values. 

In a linear-theory sense, an increase in span on 
a single-body configuration results in a less smooth 


area distribution and thus a larger zero- lift drag. The 
increase in span associated with the large- trapezoidal 
outboard wing generates a less smooth area distribu- 
tion as shown in figure 17, which presents the area 
distributions at different 0-cuts. However, for the 
multibody configuration, the effective area distribu- 
tion, and thus the zero-lift drag, is determined by 
both the wing planform and the bodies. Therefore, 
the bodies soften the effect of the increased span on 
the effective area distribution, such that the resul- 
tant increase in zero- lift drag is not comparable to 
the increase in span and reference area. As shown in 
figure 18, a resultant lower theoretical Cq ^ occurs 
for most 0-cuts for the large- trapezoidal outboard 
wing when compared with the small- trapezoidal out- 
board wing; thus, a reduced zero-lift drag coefficient 
is predicted. 

These results indicate that for low-fineness- ratio, 
multibody configurations, linear- theory methods ad- 
equately estimated the effect of outboard wing size 
and Mach number on the aerodynamic character- 
istics. Similar results were found on the swept/ 
trapezoidal configurations, as shown in figure 19. 

Inboard Panel Study 

The effect of the inboard wing planform shape 
is examined in this section. The unswept inboard 
wing examined in reference 1 1 was used as the base- 
line for this study. As previously noted, the inboard 
wing constituted over half the total wing area. To 
determine the influence the inboard wing planform 
shape has on the multibody aerodynamics, an in- 
board swept 65° wing was constructed for compari- 
son. The area and aspect ratio of the swept inboard 
wing had similar values to those of the unswept in- 
board wing. Figure 4 and table 1 contain details 
of the two inboard wings. The unswept and swept 
inboard wings were tested with the delta outboard 
wing swept 65° and the small-trapezoidal outboard 
wing swept 20°. 

Experimental evaluation force data. Fig- 
ure 20 shows the lift, pitching- moment, and drag 
characteristics for the unswept -inboard configura- 
tions. Figure 21 shows the lift, pitching-moment, and 
drag characteristics for the swept-inboard configura- 
tions. The lift data in figures 20(a) and 21(a) show 
that, regardless of inboard planform shape, the trape- 
zoidal outboard wing generates a slightly higher lift- 
curve slope than the more highly swept delta wing. 
However, at angles of attack higher than 8°, both 
outboard wings have a decrease in lift-curve slope 
and a corresponding change in the pitching-moment 
curve. These changes in the pitching-moment and 


8 



lift curves may be due to near- field interference ef- 
fects, which are subsequently discussed in this paper 
and in references 10 and 11. 

The drag data in figures 20(b) and 21(b) show 
that for Ci > 0.2 (which corresponds to a = 4°) 
the trapezoidal outboard configurations have lower 
drag coefficient values than their corresponding delta 
outboard configurations. However, the trapezoidal 
outboard wing has a higher zero-lift drag than the 
delta outboard wing for both unswept-inboard and 
swept-inboard configurations. For the unswept/ 
small-trapezoidal configuration the zero-lift drag co- 
efficient is 4.3 percent higher than the unswept /delta 
configuration. This change in zero- lift drag coeffi- 
cient that, results from a change in outboard plan- 
form shape is significantly less than that observed for 
single-body configurations (ref. 11). This difference 
probably results from two factors: the outboard wing 
composing only a portion of the total wing planform 
and the dominance of the near-field interference be- 
tween the side bodies in reducing the zero-lift drag. 
The change in Cq () due to a change in outboard plan- 
form shape for the swept inboard configurations is 
even smaller about 2.9 percent. 

Figure 22 shows the longitudinal aerodynamic 
characteristics for the delta outboard configurations. 
Figure 23 shows the longitudinal characteristics for 
the small-trapezoidal outboard configurations. The 
data in figures 22 and 23 show that, regardless of 
the outboard wing planform shape, inboard wing 
leading-edge sweep has little effect on the lift, pitch- 
ing moment, or drag-due-to-lift characteristics. How- 
ever, the drag data in figures 22(b) and 23(b) show 
that increasing the sweep of the inboard wing de- 
creases the zero-lift drag coefficient. The zero-lift 
drag coefficient of the unswept/delta configuration 
is 3.6 percent higher than the swept/delta configura- 
tion. The change in Cjy Q due to a change in inboard 
wing leading-edge sweep for the small-trapezoidal 
outboard configurations is 4.8 percent. 

In figure 24, the aerodynamic performance char- 
acteristics at M — 1.80 for the four configurations 
are presented as the lift-to-drag ratio at three dif- 
ferent lift-coefficient values. The swept-inboard con- 
figurations have higher L/D values than the cor- 
responding unswept-inboard configurations over the 
lift-coefficient range. This result occurs because the 
zero-lift drag levels are lower for the swept-inboard 
configurations than for the unswept-inboard configu- 
rations. The changes in L/D due to variations in out- 
board planform shape are similar for both unswept- 
and swept-inboard configurations. For both these 
configurations, the trapezoidal outboard wing re- 
sults in a lower L/D value at the lowest Ci con- 


dition because the trapezoidal outboard wing has a 
higher zero-lift drag than the delta outboard wing. 
At the highest Ci condition, the trapezoidal out- 
board configurations have a higher L/D value than 
their corresponding delta outboard configurations; 
this condition indicates that the improved drag-due- 
to-lift characteristics common to high-aspcct-ratio 
planforms overcome the small zero-lift, drag penalties 
associated with these wing planforms on the multi- 
body configuration. 

The previous discussion and results were limited 
to a Mach number of 1.80; however, figure 25 shows 
the variations of the major aerodynamic parame- 
ters over the Mach number range of 1.60 to 2.16. 
The lift-curve-slope data presented on the left in 
figure 25(a) indicate that no significant impact oc- 
curs for changes in inboard planform shape for ei- 
ther the small-trapezoidal or the delta outboard con- 
figurations investigated. The longitudinal stability 
data presented on the right in figure 25(a) show that 
all four configurations have similar stability levels; 
that is, the moment center location is aft of the 
aerodynamic center. The data also show that the 
unswept- and swept-inboard configurations have the 
same trend in longitudinal stability with respect to a 
change in outboard planform shape. 

A more significant observation is that the longitu- 
dinal stability data, for both the delta and the small- 
trapezoidal outboard configuration, indicate that a 
swept-inboard planform provides the multibody con- 
figuration with slightly more longitudinal stability. 
This increased stability results from a rearward shift 
of the aerodynamic center that is greater than the aft 
movement of the computed moment center location. 
For the delta outboard configurations, the increase in 
longitudinal stability due to the swept inboard wing 
is nearly constant across the Mach number range. At 
M = 1.60 the increase in longitudinal stability due to 
the swept inboard planform is greater for the trape- 
zoidal outboard wing than for the delta outboard 
wing at M = 1.60. However, the increase in lon- 
gitudinal stability for the trapezoidal outboard wing 
decreases as Mach number increases. This effect is 
probably due to increased shock-induced separation 
with increasing Mach number over the trapezoidal 
outboard wing. All configurations have a longitu- 
dinal stability that remains constant or increases as 
Mach number increases up to M = 2.00. 

Figure 25(b) shows the effect of inboard planform 
shape on the drag characteristics of the low-fineness- 
ratio, multibody configuration. The zero-lift drag 
data, shown on the left in figure 25(b), show that 
the swept-inboard configurations have lower zero- 
lift drag coefficient values than the corresponding 


9 



unswept-inboard configurations throughout the Mach 
number range. This trend corresponds to existing 
experimental data (refs. 21 and 22) , which show 
that increasing leading-edge sweep reduces zero-lift 
drag coefficient. The data in figure 25(b) also show 
that the unswept-inboard configurations have a more 
rapid decrease in C]j 0 with an increase in Mach 
number than do the swept- inboard configurations. 
Reference 21 attributes this trend to the supersonic 
leading-edge condition of the unswept wing. How- 
ever, another explanation for both trends in the Cjj 0 
data could be the interference effects between the side 
bodies. These interference effects are the mechanism 
by which zero-lift drag is reduced on multibody con- 
figurations, when compared with the zero-lift drag 
of single-body configurations. Specifically, the shock 
originating from one body impinges on an aft-facing 
portion of the other body, where the increase in pres- 
sure due to the shock results in an incremental reduc- 
tion in drag. Thus, the swept-inboard wing probably 
influences the flow field between the side bodies in a 
more favorable manner; that is, the zero-lift drag is 
further reduced. The changes in Cd 0 for the swept- 
inboard configurations, due to variations in outboard 
planform shape and Mach number, are similar to 
those for the unswept-inboard configurations. 

The drag-due-to-lift data, presented on the right 
in figure 25(b), show that the changes in A Cd/C\ 
due to changes in outboard planform shape are sim- 
ilar for both swept- and unswept-inboard wings. 
The drag-due-to-lift data also show that the in- 
fluence of the inboard planform shape varies with 
Mach number. At the lower Mach numbers of 
1.60 and 1.80, the swept-inboard configurations have 
a lower drag-due-to-lift parameter than the corre- 
sponding unswept-inboard configurations. However, 
at some higher Mach number (M ~ 1.90 for the 
trapezoidal outboard configuration and M « 2.05 
for the delta outboard configuration) the trend re- 
verses itself, such that the swept-inboard configura- 
tions have higher drag-due-to-lift levels than their 
corresponding unswept-inboard configurations. This 
variation with Mach number may result because the 
leading edge of the swept-inboard wing approaches 
a supersonic leading-edge condition as Mach num- 
ber increases. However, the data in reference 21 
show the opposite trend with Mach number for 
single-body configurations. That is, for single-body 
configurations, an unswept wing has lower drag-due- 
to-lift characteristics than a swept wing with a sub- 
sonic leading-edge condition. Then, as Mach num- 
ber increases and the leading edge of the swept wing 
becomes supersonic, the unswept wing has higher 
drag-due-to-lift characteristics than the swept wing. 


Thus, the trends observed on the multibody con- 
figurations suggest that the changes in drag-due-to- 
lift characteristics with changes in inboard planform 
shape probably result from the influence of the in- 
board planform on the near-field interference effects 
between the side bodies. 

Experimental evaluation — flow -visualiza- 
tion data. Data obtained from several different 
techniques of flow visualization are presented in this 
section. The flow structures in the photographs 
are labeled with the notation in the section enti- 
tled “Symbols.” In the previous discussion, sev- 
eral trends of the aerodynamic parameters were 
associated with near-field interference effects pre- 
dominantly caused by the shock and vortex systems 
existing between the side bodies. Figure 26 contains 
a summary sketch of the flow pattern over the up- 
per surface of the unswept/small-trapezoidal config- 
uration. The oil- flow, schlieren, and vapor-screen 
data in figures 27 to 31 were used to derive this 
sketch. The flow-field patterns in this sketch are dis- 
cussed with the flow- visualization data. Figures 27 
and 28 show oil-flow and schlieren photographs ob- 
tained for the unswept/small-trapezoidal configura- 
tion at M = 1.80 and 2.16 and a = 0°, 4°, and 8°. 
The oil-flow photographs shown in this paper are for 
the upper surface. The photographs for a = 0° show 
that increasing the Mach number decreases the shock 
cone angle of the side-body nose shock and produces 
a rearward shift in the location of the intersection 
of the nose shocks and thus in the location of the 
impingement of the body nose shock onto the side 
body. Increasing the angle of attack also produces a 
rearward shift in the location of the impingement of 
the body nose shock onto the side body. This rear- 
ward shift with increasing angle of attack is caused 
by the rotation and distortion of the shock cone em- 
anating from the nose of the side body. The growth 
of this shock system with angle of attack is also ev- 
ident in figure 29, which presents the vapor-screen 
photographs obtained at x = 12.3 in. (which corre- 
sponds to the most-forward row of pressure orifices on 
the small-trapezoidal outboard wing) for M = 1.60, 
1.80, 2.00, and 2.16 at a = 4°, 8°, 12°, and 16°. 

For both Mach numbers, the oil- flow photographs 
(fig. 27) also show shocks that originate from the 
junction of the body and inboard wing. The oil-flow 
photographs and the corresponding schlieren photo- 
graphs (fig. 28) show that the nose shock crosses the 
leading edge of the inboard wing and intersects with 
the shock from the junction of the body and inboard 
wing. The result is two weakened shocks that are 
shown in the oil-flow photograph for a = 8° and 
M = 2.16. The oil-flow photographs (fig. 27) also 
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show that this shock system strengthens as angle 
of attack increases. This trend is also evident in 
figure 30, which presents the vapor-screen photo- 
graphs obtained at x = 17.7 in. (which corresponds 
to the most-aft row of pressure orifices on the small- 
trapezoidal outboard wing) for M = 1.80 and 2.16 
at a = 4°, 8°, 12°, and 16°. The growth of the 
shock system down the length of the inboard wing 
at a = 16° and Mach numbers of 1.80 and 2.16 is 
shown in figure 31, which presents the vapor-screen 
photographs obtained at each of the four rows of 
pressure orifices on the small- trapezoidal outboard 
wing. 

Another shock structure contributing to the near- 
field interference effects is the detached bow shock 
from the cone-wedge surface of the balance housing. 
A review of the exact solution for cones and wedges 
(ref. 23) indicates that at M = 1.60, the balance- 
housing wedge angle of 19° results in shock detach- 
ment at a = 0°. For Mach numbers greater than 
1.60, the shock detaches at a > 0°, with the angle 
at which the bow shock detaches increasing with in- 
creasing Mach number. The schlieren photographs 
(fig. 28) show the protrusion of the balance-housing 
bow shock at the leading edge of the unswept in- 
board wing panel for M — 1.80 and a ~ 4° and 
8°. However, the bow shock is not evident in the 
schlieren photographs at M — 2.16. The growth 
of this balance- housing shock with angle of attack 
and Mach number is also shown in the vapor-screen 
photographs in figure 29. The growth of the bow 
shock from the balance housing in the chordwise di- 
rection on the inboard wing is shown in the vapor- 
screen photographs in figure 31. 

Another structure contributing to the near-field 
interference effects is the side-body vortex system. 
The oil-flow photographs in figure 27 show a vortex 
on each side of both side bodies. These body vor- 
tices are small enough that they do not appear in the 
vapor-screen photographs in figure 30 for a < 8°. At 
a — 8°, the oil-flow photographs (fig. 27) show that, 
with increasing distance from the leading edge, the 
secondary separation line of each inboard side-body 
vortex system moves away from the side body onto 
the inboard wing. The secondary separation line of 
each outboard side-body vortex system also moves 
away from the side body onto the outboard wing. 
However, the secondary separation line of each in- 
board side- body vortex system moves farther away 
from the side body than the secondary separation 
line of each outboard side-body vortex system. This 
movement is also shown in the vapor-screen photo- 
graphs in figure 31. At the most-forward longitudi- 
nal location in figure 31, both inboard and outboard 


side-body vortices appear to sit on the side bodies. 
Moving in a chordwise direction, the core of the in- 
board vortex moves away from the side body, while 
the outboard vortex remains close to the side body 
and moves toward the top of the side body. The 
movement of both outboard and inboard side-body 
vortex systems in the inboard direction occurs be- 
cause the swept, trapezoidal outboard wing has a 
greater compression field than the unswept inboard 
wing. 

The development of the inboard shock system 
and the side-body vortex system is similar for the 
unswept/delta configuration, as shown in the sum- 
mary sketch (fig. 32) and in the flow-visualization 
data (figs. 33 to 36). Thus, the outboard planform 
shape does not significantly affect the inboard side- 
body vortex and shock systems. 

The flow structures between the side bodies are 
affected by the shape of the inboard planform. Fig- 
ure 37 is a summary sketch of the flow field over the 
swept/small-trapezoidal configuration. Figures 38 
and 39 are oil-flow and schlieren photographs for the 
swept/small-trapezoidal configuration at M = 1.80 
and 2.16 and a — 0°, 4°, and 8°. The swept/small- 
trapezoidal configuration has two shock systems oc- 
curring over the swept inboard wing, The schlieren 
photographs for M — 1.80 (fig. 39) clearly show that 
the side-body nose shock impinges the opposing side 
body ahead of the junction of the body and inboard 
wing. The nose shock angle is 35.5°. For M = 1.80, 
the Mach angle of the bow shock of the swept in- 
board wing is about 33.75°. Because the swept in- 
board wing is located behind the nose shock system, 
the local Mach number is less than 1.80, so the bow 
shock angle is greater than 33.75°. The bow shock of 
the swept inboard wing has probably merged with the 
nose shocks. Therefore, the first shock system over 
the swept inboard wing is the reflection of the merged 
nose and wing bow shock off the side body ahead 
of the junction of the body and inboard wing. The 
second shock system evident in the oil-flow photo- 
graphs (fig. 38) is the result of the junction of 
the body and inboard wing. Both shock systems 
strengthen as angle of attack increases; this effect 
is evident in both the oil-flow photographs in fig- 
ure 38 and in figures 40 and 41, which present the 
vapor-screen photographs obtained at x = 12.3 in. 
and x = 17.7 in. for M = 1.60, 1.80, 2.00, and 2.16 
at a = 4°, 8°, 12°, and 16°. 

In contrast, at M — 2.16 the overall shock sys- 
tem for the swept/small-trapezoidal configuration 
has three shock systems. Instead of the nose shock 
and wing bow shocks merging, the nose shock crosses 
the leading edge of the swept inboard wing, as shown 
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in the schlieren photographs (fig. 39). As the nose 
shock crosses the inboard wing, it intersects with the 
other two shock systems before impinging onto the 
side body. The schlieren photographs (fig. 39) show 
the wing bow shock forming just ahead of the lead- 
ing edge of the swept inboard wing. Most of the 
swept inboard wing is located behind the nose shocks; 
thus, the local Mach number is lower than the free- 
stream Mach number of 2.16. Because a wing swept 
65° develops a supersonic leading-edge condition for 
M > 2.00, the swept inboard wing probably ap- 
proaches a supersonic leading-edge condition when 
the free-stream Mach number is 2.16. Therefore, the 
second shock system results because the bow shock 
of the inboard wing panel impinges on the body close 
to the body-wing junction. The third shock system 
is the result of the junction of the body and swept 
inboard wing. 

As shown in the data for the unswept /small- 
trapezoidal multibody configuration (figs. 29 and 30), 
the bow shock from the balance housing detached 
from the leading edge of the inboard wing and rose 
over the inboard wing. The schlieren and vapor- 
screen photographs (figs. 39 and 40) show no evi- 
dence of the bow shock from the balance housing 
forming over the inboard wing of the swept/small- 
trapezoidal configuration. The swept inboard wing 
extends in front of the balance-housing system (fig. 4) 
and apparently prevents the balance-housing shock 
from extending over the swept inboard wing. 

The side-body vortex system is shown in the 
vapor-screen photographs in figure 41 for a > 8° 
and M = 1.80 and 2.16. Figures 37 and 41 show 
that the inboard side-body vortex system does not 
move as far away from the side body as it does for 
the unswept /small-trapezoidal configuration (figs. 27 
and 30). One reason for this trend is that the swept 
inboard wing has a greater compression field than 
the unswept inboard wing. However, another possi- 
ble reason is the interaction of the side-body vortex 
with the shock systems. The oil-flow photographs 
(fig. 38) show shock-induced separation occurring at 
the point where the first shock system impinges on 
the side body (junction of the body and inboard 
wing). This shock-induced separation is shown in the 
vapor-screen photographs in figure 42, which shows 
the development of the shock systems and side-body 
vortices down the length of the inboard wing for 
M = 1.80 and 2.16 at a = 16°. At the most-forward 
station, a series of separated flow regions occurs just 
inboard of the side bodies. Upon moving in a chord- 
wise direction on the wing, the shock-induced separa- 
tion grows and eventually merges with the side-body 
vortex system, which is pulled down from the top 


of the side body. (See fig. 42.) This interaction of 
the shock-induced separation and the inboard side- 
body vortex system is possibly one reason why the 
inboard side-body vortex system for the swept/small- 
trapezoidal configuration does not move as far away 
from the side body as it did for the unswcpt/small- 
trapezoidal configuration. 

As previously discussed, a series of separated flow 
regions occurs just inboard of the side bodies (fig. 42). 
This effect corresponds to a slightly different shock 
structure for the bow shock of the inboard wing panel 
for a = 16° at M = 2.16 and 2.00. (See fig. 41.) 
There appears to be two shocks where there was just 
one at a = 8°. 

The data in figures 37 and 40 to 42 show 
that the outboard side-body vortex system for the 
swept/small- trapezoidal configuration moves farther 
away from the body than it does for the unswept/ 
small-trapezoidal configuration (figs. 26 and 29 to 31). 
The inboard side-body vortex on the swept/small- 
trapezoidal multibody configuration remains closer 
to the side body than it does for the unswept /small- 
trapezoidal multibody configuration. Apparently, in 
remaining closer to the side body, the inboard side- 
body vortex system forces the outboard side-body 
vortex system farther away from the side body than 
it does for the unswept/small-trapezoidal multibody 
configuration. 

The development of the inboard shock system and 
inboard side-body vortex system for the swept/delta 
configuration is similar to that for the swept/small- 
trapezoidal configuration. (See the summary sketch 
in fig. 43 and the flow-visualization data in figs. 44 
to 47.) Thus, the outboard planform shape does 
not significantly affect the inboard side-body vortex 
system and the shock system for the swept inboard 
wing. This trend was also observed for the unswept 
inboard wung. 

For all four configurations, the side-body vortex 
system and the shock system appear to gain strength 
at q >8°. These observations suggest that the break 
at a = 8° in the lift and pitching- moment curves 
shown in figures 20(a) and 21(a) is due to the flow 
structures between the side bodies. 

The development of the shock system between the 
side bodies differs with inboard planform shape. This 
observation corresponds to a decrease in the zero-lift 
drag coefficient with an increase in the leading-edge 
sweep of the inboard wing (fig. 25(b)). The interfer- 
ence effects between the side bodies are the mech- 
anisms by which drag is reduced; thus, multibody 
configurations have less drag than single-body con- 
figurations. Specifically, the shock originating from 
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one body impinges on the other body in a region 
where the increase in pressure due to the shock gives 
a negative incremental value of drag because of the 
higher pressure acting upon the aft-facing slope of 
the body. For the unswept-inboard configurations, 
the nose shock impinged on the side body down- 
stream of the junction of the body and inboard wing 
at both M — 1.80 and 2.16 (figs. 26 and 32). Because 
the nose shock traveled across the unswept inboard 
wing, the nose shock lost some strength from inter- 
acting with the compression field of the unswept in- 
board wing and from interacting with the shock from 
the junction of the body and inboard wing. How- 
ever, the swept-inboard configurations had a shock 
that impinged on the side body ahead of this junc- 
tion (figs. 37 and 43) and was, therefore, stronger 
than that of the unswept-inboard configurations. Be- 
cause the swept-inboard configuration has a stronger 
shock, the increased pressure then acts over the re- 
maining body surface, which has a longitudinal ori- 
entation mostly aftward, and a reduction in pressure 
drag occurs. However, the greater drag reduction of 
the swept-inboard configuration has probably been 
compromised somewhat by the pressure decrease on 
the body; this decrease is caused by shock-induced 
separation (figs. 38 and 44). 

Figure 25(b) also shows that as Mach number 
increases the difference in the zero-lift drag coefficient 
between corresponding unswept- and swept-inboard 
configurations decreases. This observation can also 
be related to the development of the shock system 
between the side bodies. As noted previously, the 
shock system for the swept-inboard configurations 
consisted of a shock from the nose of each side body, 
a bow shock from the swept inboard wing, and a 
shock from the junction of the body and inboard 
wing. As Mach number increases, the bow shock of 
the inboard wing approaches the leading edge. (See 
figs. 39 and 46.) Eventually the bow shock becomes 
attached as the inboard wing changes to a supersonic 
leading-edge condition. The shock system over the 
inboard wing is then composed of the nose shock 
and the shock from the junction of the body and 
inboard wing. Therefore, as Mach number increases, 
the swept-inboard configurations approach the same 
type of shock system as the one on the unswept- 
inboard configurations. 

At angle of attack, the differences in shock sys- 
tems between the swept- and unswept-inboard con- 
figurations are still evident. Thus, the drag for the 
swept-inboard configurations at a lift condition can 
be expected to be lower than that of the unswept- 
inboard configurations. The drag-due-to-lift data 
in figure 25(b) show that, at the lower Mach num- 


bers, the swept-inboard configurations do indeed 
have lower drag-due-to-lift characteristics than their 
corresponding unswept-inboard configurations. This 
trend is opposite to the one observed in reference 21, 
which showed that for constant aspect ratio, an 
unswept wing has lower drag-due-to-lift character- 
istics than a swept wing with a supersonic leading- 
edge condition. For the higher Mach numbers, the 
drag-due-to-lift characteristics of the swept-inboard 
configurations are higher than their corresponding 
unswept-inboard configurations. This observation 
corresponds to an increase in the amount of shock- 
induced separation occurring at the bodv-wing junc- 
tion with an increase in Mach number. (See figs. 38 
and 44.) 

Another difference in the shock system between 
the side bodies for the unswept- and swept-inboard 
configurations is the presence of the bow shock from 
the balance housing. As previously discussed, the 
cone-wedge surface of the balance housing generated 
a detached shock for all Mach numbers at a > 0°. 
with the angle of attack at which the bow shock 
detaches determined by the Mach number. For the 
unswept inboard wing, this bow shock detached from 
the leading edge of the inboard wing arid rose over 
the inboard wing. (See figs. 28, 29, and 31.) The 
swept inboard wing extends in front of the balance- 
housing system (fig. 4) and thus prevents the bow 
shock from the balance housing from rising over the 
inboard wing panel. (See figs. 39, 40, and 42.) The 
existence of this bow shock over the inboard wing 
probably weakens the nose shock system and thus 
reduces the drag reduction due to the impingement 
of the nose shock on the side body. 

The vapor-screen photographs in figure 35 not 
only illustrate the flow development between the side 
bodies with angle of attack but also show the devel- 
opment of the flow field over the outboard wing of the 
unswept/ delta configuration with angle of attack at 
M — 1.60, 1.80, 2.00, and 2.16. These photographs 
show that the primary flow structure over the delta 
outboard wing is that of a leading-edge vortex. For a 
given Mach number, this vortex becomes larger as the 
angle of attack increases, and the core of the vortex 
eventually lifts off the surface of the wing. The vapor- 
screen photographs also show that for a given angle 
of attack, the leading-edge vortex becomes elongated 
as Mach number increases. These observations corre- 
spond with experimental observations for delta wings 
by Miller and Wood (ref. 24) and many others. Fig- 
ure 48(a) presents the flow classification chart con- 
structed by Miller and Wood (ref. 24) and modified 
by McMillin, Thomas, and Murman (ref. 25). The 
chart identifies six flow fields over thin, sharp-edged 
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delta wings based upon the angle of attack and Mach 
number normal to the leading edge. Figure 48(a) also 
shows the locations of a wing swept 65° and a wing 
swept 20° at the Mach numbers and angles of attack 
in this investigation. Figure 48(b) presents sketches 
of the six flow fields. 

The vapor-screen photographs (fig. 46) show the 
development of the flow field over the outboard 
wing of the swept/delta configuration with angle 
of attack at M = 1.60, 1.80, 2.00, and 2.16. A 
comparison of these photographs with those of the 
unswept/delta configuration (fig. 35) shows that the 
inboard planform shape does not significantly influ- 
ence the development of the leading-edge vortex with 
angle of attack or Mach number. 

To relate the small- trapezoidal outboard wing 
with the flow classification chart (fig. 48), vapor- 
screen photographs upstream of the wing tip must be 
used. Figure 29 shows the vapor-screen photographs 
from the most-forward longitudinal location on the 
unswept, /small-trapezoidal configuration. Figure 40 
contains similar photographs for the swept/small- 
trapezoidal configuration. Photographs are pre- 
sented at a = 4°, 8°, 12°, and 16° and at M — 1.60, 
1.80, 2.00, and 2.16. The vapor-screen photographs 
for both small-trapezoidal outboard configurations 
show attached flow at the leading edge of the small- 
trapezoidal outboard wing at each Mach number 
through the angle-of-attack range. This observation 
corresponds to the location of a wing swept 20° on 
the flow classification chart in figure 48(a). 

The oil-flow photographs (figs. 27 and 38) for 
the small- trapezoidal outboard configurations also 
show attached flow at the leading edge of the sinall- 
trapezoidal outboard wing. These photographs and 
the schlieren photographs in figures 28 and 39 show 
a shock occurring over the surface of the trapezoidal 
outboard wing. The shock appears to emanate from 
the junction of the body and outboard wing, where 
the tab of the trapezoidal wing protrudes from the 
side body as shown in figure 6(a). The schlieren 
photographs of the unswept/largc-trapczoidal con- 
figuration in figure 49 also show a shock over the 
outboard wing. This shock emanates from the bodv- 
wing junction. Because the large trapezoidal out- 
board wing did not have a tab, the shock over the 
small-trapezoidal outboard wing is probably a result 
of the body-wing junction and not the tab of the 
trapezoidal wing. 

The growth of the shock of the body and outboard 
wing junction in the streamwise direction for the 
unswept /small-trapezoidal multibody configuration 
at a ~ 16° is shown in the vapor-screen photographs 


in figure 31. Also evident is a shock emanating from 
the tip of the small-trapezoidal wing. This shock cor- 
responds to the cross flow shown at the tip in the oil- 
flow photographs (fig. 27) and the tip vortex shown 
in the schlieren photographs (fig. 28). The vapor- 
screen photographs in figure 31 also show the forma- 
tion of separation beneath the body and outboard 
wing junction shock. This shock- induced separation 
does not occur until the most-aft longitudinal station. 

However, on the swept/small-trapezoidal config- 
uration, the shock-induced separation occurs farther 
upstream, as shown in figure 42. Also, the angle of 
the body and outboard wing junction shock is slightly 
larger on the swept/small-trapezoidal configuration. 
(See figs. 27, 31, 38, and 42.) These observations im- 
ply that the body and outboard wing junction shock 
is stronger on the swept/small-trapezoidal configura- 
tion than on the unswept /small-trapezoidal configu- 
ration. One explanation is that the swept-inboard 
configuration does not have the balance-housing bow 
shock sitting over the inboard wing as does the 
unswept-inboard configuration. Another explanation 
is that the swept inboard wing does not reduce the 
upwash on the small-trapezoidal outboard wing as 
much as the unswept inboard wing because of the 
more-aft location of the intersection of the body and 
inboard wing on the swept-inboard configuration. 

Experimental evaluation — surface pressure 
coefficient data . The vapor-screen photographs 
discussed in the previous section were obtained at 
the longitudinal locations at which surface- pressure 
data were obtained on the outboard wing. Spanwise 
pressure distributions were obtained on the delta 
outboard wing at x! = 0.4c, 0.6c, and 0.8c (where x f 
is measured from the apex of the outboard wing and c 
is the root chord of the outboard wing, as shown 
in fig. 4(e)), and they were obtained at 10 nominal 
angles of attack. Figure 50 shows the effect of 
angle of attack on the spanwise surface pressure 
coefficient distributions on the delta outboard wing 
for the unswept/delta configuration at M = 1.60, 
1.80, 2.00, and 2.16. For each Mach number, the 
surface pressure coefficient distributions illustrate the 
development of a leading-edge vortex with increasing 
angle of attack. (See the vapor-screen photographs 
in fig. 35.) The sharp change in surface pressure 
coefficient near rj = 0.5 marks the edge of the primary 
vortex (i.e., the primary reattachment line). 

Figure 51 shows the effect of Mach number 
on the surface pressure coefficient distribution for 
a « 4°, 8°, 12°, and 16°. The data show that as 
Mach number increases, the strength of the pri- 
mary vortex decreases. In fact, at the higher Mach 
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numbers (M > 2.00), the leading-edge vortex forms 
at a higher angle of attack (a > 4°) than it does 
at the lower Mach numbers (a < 4°). These obser- 
vations agree with those made for the vapor-screen 
photographs (fig. 35) and with the location of a wing 
swept 65° on the flow classification chart (fig, 48(a)). 

Figure 52 shows the effect of inboard wing plan- 
form shape on the surface pressure coefficient distri- 
bution over the delta outboard wing. The surface 
pressure coefficient distributions for both unswept- 
and swept-inboard configurations at the x f — 0.4c, 
0.6c, and 0.8c stations on the delta outboard wing 
are presented at a « 4°, 8°, 12°, and 16° for Mach 
numbers of 1.60, 1.80, 2.00, and 2.16. For each Mach 
number, the surface pressure coefficients at the x f — 
0.4c station are greater (i.e., more positive) for the 
swept-inboard configuration. Apparently, the out- 
board wing at x! = 0.4c station experiences a lower 
local flow incidence when the swept inboard wing is 
attached. The reduced upwash on the outboard wing 
for the swept/delta multibody configuration proba- 
bly occurs because of the increased sweep of the in- 
board wing and the location of the intersection of the 
inboard wing and body. Also, as shown in figure 35, 
the inboard swept wing has shock-induced separa- 
tion occurring near the junction of the body and in- 
board wing. This separation can possibly produce 
a downwash on the outboard wing that effectively 
lowers the local flow incidence angle on the forward 
portion of the outboard wing. These explanations 
are supported by noting that farther downstream the 
surface pressure distributions of the unswept- and 
swept-inboard configurations are similar, especially 
outboard toward the leading edge. This similarity 
indicates that farther downstream away from the lo- 
cation of the junction of the body and inboard wing, 
the unswept- and swept-inboard configurations are 
nearly similar local flow incidences. 

However, the data in figure 52 show that for 
M > 1.60 at x f = 0.6c and 0.8c, the most-inboard 
surface pressure coefficients for the unswept-inboard 
configuration are greater (i.e., more positive) than 
those for the swept-inboard configuration. This ob- 
servation corresponds to the outboard side-body vor- 
tex system that moves farther away from the body 
with an increase in inboard leading-edge sweep. 

Spanwise pressure distributions were obtained on 
the small-trapezoidal outboard wing at x f = 0.2c, 
0.4c, 0.6c, and 0.8c (fig. 4(f)) and at 10 nominal an- 
gles of attack. Figure 53 shows the effect of angle 
of attack on the spanwise surface pressure coefficient 
distributions on the small-trapezoidal outboard wing 
for the unswept/small-trapezoidal configuration at 
M = 1.60, 1.80, 2.00, and 2.16. These distributions 


show attached flow at the leading edge with a nearly 
constant surface pressure coefficient across the span. 
For a > 4°, an inflection in the surface pressure coef- 
ficient distribution occurs and travels across the span 
with increasing longitudinal station. This inflection 
corresponds to the shock emanating at the junction 
of the body and outboard wing. The shock angles 
for M = 1.80 and 2.16 were obtained from figure 27 
and are shown in figures 53(b) and 53(d). 

Figure 54 shows the effect of Mach number on 
the surface pressure coefficient distribution over the 
small- trapezoidal outboard wing for a ~ 4°, 8°, 12°, 
and 16°. The data show that as Mach number in- 
creases the surface pressure coefficient over the top of 
the wing increases (becomes more positive) but the 
trend with angle of attack remains the same. The 
data in figure 54 (especially in fig. 54(c)) show that 
the inflection in the distribution moves inboard with 
increasing Mach number. This effect corresponds 
with the shock angle decreasing with increasing Mach 
number. The data in figure 54 also show that the 
inflection in the surface pressure coefficient distribu- 
tion moves slightly inboard with increasing angle of 
attack. This effect is caused by the rotation and dis- 
tortion of the shock cone with increasing angle of 
attack. 

Figure 55 shows the effect of inboard planform 
shape on the surface pressure coefficient distribu- 
tion over the small-trapezoidal outboard wing. The 
surface pressure coefficient distributions for both 
unswept- and swept-inboard configurations at the 
x! ~ 0.2c, 0.4c, 0.6c, and 0.8c stations on the small- 
trapezoidal outboard wing are presented at a % 4°, 
8°, 12°, and 16° for Mach numbers of 1.60, 1.80, 
2.00, and 2.16. As for the delta outboard configu- 
rations (fig. 52), the most-inboard surface pressure 
coefficients for the swept /small-trapezoidal config- 
uration are greater (more positive) than those for 
the unswept/small-trapezoidal configuration at the 
more-forward longitudinal locations. However, this 
difference is probably not due to a reduced upwash 
from an increase in inboard leading-edge sweep be- 
cause the junction of the body and inboard wing 
occurs farther aft than the apex of the trapezoidal 
outboard wing. The data in figure 55 show that 
this deficit propagates across the span of the wing 
with increasing longitudinal location. The shock an- 
gles for M = 1.80 and 2.16 were obtained from fig- 
ure 27 and are shown in figures 55(b) and 55(d). This 
deficit corresponds to the shock emanating at the 
junction of the body and outboard wing; this rela- 
tionship indicates that the shock is stronger for the 
swept-inboard configuration than for the unswept- 
inboard configuration. This explanation corresponds 
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to the observations made for the flow- visualization 
data (figs. 27. 31, 38, and 42). Resulting from an in- 
crease in leading-edge sweep, the stronger body and 
outboard wing junction shock due to an increase in 
inboard leading-edge sweep coincides with two other 
events. First, the junction of the body and inboard 
wing occurs downstream of the trapezoidal outboard 
wing apex such that the downwash effects on the 
outboard leading edge are minimized. Second, the 
balance- housing bow shock is not present on the 
swept- inboard configuration. 

As for the delta-outboard multibody configura- 
tions (fig. 52) the data in figure 55 show that the 
most-inboard surface pressure coefficients for the 
unswept/small-trapczoidal configuration arc greater 
(more positive) than those for the swept/small- 
trapezoidal configuration at the more-forward lon- 
gitudinal locations. The fact that this trend occurs 
regardless of outboard wing planform shape supports 
the explanation that this trend is connected with 
the outboard side-body vortex system moving far- 
ther away from the side body with an increase in 
inboard leading-edge sweep. 

Theoretical analysis . A comparison between 
experiment and theory for the longitudinal aero- 
dynamic characteristics of the unswept- and swcpt- 
inboard configurations is shown in figure 56. The 
lift-curve-slope data on the left in figure 56(a) show 
that the SDAS code predicts the correct trends with 
respect to variations in inboard planform shape and 
Mach number. On the right in figure 56(a), the lon- 
gitudinal stability data show that the theory under- 
predicts the instability of the configurations, as for 
single-body configurations. Also, the experimental 
data show that up to A / = 2.00, the multibody con- 
figuration has increasing stability or nearly constant 
stability with increasing Mach number. This trend 
is the opposite of that typically found on single-body 
aircraft at supersonic speeds and is predicted cor- 
rectly by the SDAS code. The longitudinal stability 
data in figure 56(a) also show that up to M = 2.00, 
the theory correctly predicts the effect of inboard 
wing planform shape but incorrectly predicts the 
effect of outboard wing planform shape across the 
Mach number range. 

The theoretical drag characteristics are compared 
with the experimental results in figure 56(b). The 
zero-lift drag coefficient data on the left in fig- 
ure 56(b) show that the theory doc's not consistently 
predict that adding leading-edge sweep to the in- 
board wing lowers the Cp^ 0 , as was found experi- 
mentally. The predicted increment in Cp 0 due to a 
change in inboard wing planform shape is constant 
with increasing Mach number and does not agree 


with the experiment. The levels of the predicted 
increments in Cp () due to a change in inboard or 
outboard wing planform shape do not agree with the 
experiment. However, the change in Cp () with any 
change in planform shape was small, as was found 
experimentally. 

Comparisons of the drag-due-to-lift data pre- 
sented on the right in figure 56(b) show that the 
SDAS code closely approximates the effects of out- 
board wing planform shape across the Mach num- 
ber range. However, the theory inconsistently pre- 
dicts the effect of inboard wing planform shape on 
the drag-due-to-lift characteristics across the Mach 
number range. The theory predicts that the swept- 
inboard configurations have lower drag-due-to-lift 
values than their corresponding unswept-inboard 
configurations across the Mach number range. How- 
ever, the experimental data show that the swept- 
inboard configurations have lower drag-due-to-lift 
values than their corresponding unswept-inboard 
configurations at Mach numbers less than about 2.00. 

Side Bodies-Off Study 

As previously discussed, the flow field between 
the side bodies results in near- field interference that 
influences the aerodynamics of the multibody config- 
urations. This section examines the effect of remov- 
ing the side bodies from the unswept-inboard con- 
figurations. (See figs. 3 and 6.) Flow- visualization 
and surface-pressure data were obtained on the 
unswept /delta wing-alone and the unswept/small- 
trapczoidal wing-alone configurations. 

Experimental evaluation — flow-visualiza- 
tion data . Figure 57 is a summary sketch of the 
flow-field pattern on the unswept /small- trapezoidal 
wing-alone configuration. This sketch is based on 
the data in figures 58 to 61. Figure 58 shows oil- 
flow photographs obtained for the unswept/small- 
trapczoidal wing-alone configuration at M = 1.80 
and 2.16 and a = 0°, 4°, and 8°. The flow over the 
inboard wing is uniform at the lower angles of at- 
tack (a — 0° and 4°). At a = 8° and M = 1.80, 
cross flow begins to form on the forward portion of 
the inboard wing. This cross flow is attributed to the 
bow shock from the balance housing, which strength- 
ens as angle of attack increases and spills over onto 
the inboard wing. The protrusion of the balance- 
housing shock at the leading edge of the inboard 
wing is shown in the schlieren photographs in fig- 
ure 28 for the unswept/small-trapczoidal multibody 
configuration. These schlieren photographs also show 
that the angle of attack at which the bow shock de- 
taches increases with increasing Mach number. This 
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observation explains why the cross flow on the in- 
board wing at a = 8° is less prevalent at M = 2.16. 

Vapor-screen photographs showing the develop- 
ment of the flow field over the unswept /small- 
trapezoidal wing-alone configuration with angle of 
attack are presented in figures 59 and 60. Fig- 
ure 59 presents the vapor-screen photographs at 
the most- for ward pressure orifice station on the 
unswept /small-trapezoidal wing-alone configuration 
for a - 4°, 8°, 12°, and 16° at M = 1.60, 1.80, 2.00, 
and 2.16. The corresponding photographs at the 
most-aft pressure orifice station are presented in fig- 
ure 60. These photographs show a symmetrical pair 
of shocks forming over the inboard wing at a > 8°. 
The shocks intersect at some point downstream of 
the leading edge. The development of this shock sys- 
tem in the chordwise direction of the inboard wing 
is illustrated in the vapor-screen photographs in fig- 
ure 61 for a = 16° and A 1 — 1.80 and 2.16. This 
shock system is probably the result, of shocks em- 
anating from the junction of the inboard wing and 
the tab of the outboard wing. (See fig. 6(f).) The 
outboard portion of this shock system is evident in 
the oil-flow pattern (fig. 58) on the outboard wing 
for a < 8°. The inboard portion of the shock sys- 
tem from the inboard wing and tab junction does 
not form over the inboard wing at the low angles 
of attack because of the expansion occurring at the 
leading edge of the inboard wing. However, at at > 8° 
conditions, the shock from the inboard wing and tab 
junction strengthens enough to form over the inboard 
wing. 

The oil-flow photographs in figure 58 and the 
vapor-screen photographs in figure 59 also show that 
the flow over the outboard wing of the unswept /small- 
trapezoidal wing-alone configuration is attached 
at the leading edge, as for the unswept /small- 
trapezoidal multibody configuration (figs. 27 and 29). 
The oil-flow data in figure 58 show two shocks oc- 
curring over the outboard wing. The first shock 
emanates from the junction of the inboard wing 
and tab, as discussed in the previous paragraph, 
and the second emanates from the junction of the 
outboard tab and wing. The vapor-screen photo- 
graphs in figures 59 to 61 do not show shock-induced 
separation occurring on the outboard wing of the 
unswept /small-trapezoidal wing-alone configuration, 
as for the unswept /small-trapezoidal multibody con- 
figuration. (See figs. 29 to 31.) However, the vapor- 
screen photographs do show a vortex just inboard of 
the two shock systems. This vortex does not appear 
to be shock induced because it appears at low angles 
of attack and at the most-forward longitudinal sta- 
tion. The vortex is probably shed from the junction 


of the tab and outboard wing. Figure 61 shows the 
growth of these shocks and the vortex in the chord- 
wise direction on the outboard wing for a = 16° and 
M = 1.80 and 2.16. 

The oil-flow data in figure 58 show cross flow 
occurring at the tip of the outboard wing of the 
unswept /small-trapezoidal wing-alone configuration 
at, a = 0° and 4°. These observations correspond 
to those in figure 61, which show a shock emanating 
from the tip of the outboard wing. This flow feature 
was also evident on the small-trapezoidal outboard 
multibody configurations. 

Figure 62 shows the flow-field pattern on the 
unswept /delta wing-alone configuration. This sketch 
is based on the data in figures 63 to 65. The oil- flow 
photographs and vapor-screen photographs (figs. 63 
to 65) show the same type of flow pattern over 
the inboard wing as the one for the unswept /small- 
trapezoidal wing-alone configuration (figs. 58 to 61). 
As with the side bodies on, the outboard planform 
shape does not appear to significantly influence the 
flow pattern over the inboard wing. 

The oil-flow photographs in figure 63 and the 
vapor-screen photographs in figures 64 and 65 also 
show that the primary flow structure over the 
outboard wing of the unswept /delta wing-alone 
configuration is a leading-edge vortex. For the 
unswept /delta wing-alone configuration, for a given 
Mach number, the vortex on the outboard wing be- 
comes larger with an increase in angle of attack and 
the core of the vortex eventually lifts off the sur- 
face of the wing. For a given angle of attack, the 
leading-edge vortex becomes elongated as Mach num- 
ber increases. These trends were also observed with 
the unswept/delta multibody configuration. (See 
figs. 33, 35, and 36.) Thus, the presence of the side 
bodies does not significantly impact the formation of 
the leading-edge vortex over the delta outboard wing 
panel. 

Experimental evaluation — surface pressure 
coefficient data . Figure 66 shows the effect, of 
angle of attack on the spanwise surface pressure 
coefficient distributions on the outboard wing for 
the unswept /delta wing-alone configuration at M — 
1.60, 1.80, 2.00, and 2.16. The surface-pressure data 
at x = 0.4c, 0.6c, and 0.8c at 10 different angles 
of attack are presented. For each Mach number, 
the surface pressure coefficient distributions illustrate 
the development of a leading-edge vortex as angle 
of attack increases, as shown in the vapor-screen 
photographs in figure 64. The abrupt change in 
surface pressure near ?/ — 0.5 marks the edge of the 
primary vortex. 
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Figure 67 shows the effect of Mach number on 
the surface pressure coefficient distribution over the 
outboard wing of the unswept/delta wing-alone con- 
figuration at a = 4°, 8°, 12°, and 16°. The data 
show that as Mach number increases the strength of 
the primary vortex decreases. In fact, at the higher 
Mach numbers (M > 1.80), the leading-edge vortex 
does not form until a higher angle of attack (a > 4°) 
than it formed at M - 1.60 (a < 4°). These obser- 
vations correspond to the observations made for the 
vapor-screen photographs in figure 64. 

These observations correspond to those made for 
the unswept/delta multibody configuration (fig. 50). 
Figure 68 shows the effect of the side bodies on 
the surface pressure coefficient distribution over the 
outboard wing of the unswept/delta wing plan- 
form. The surface pressure coefficient distributions 
with and without the side bodies attached on the 
unswept /delta wing planform are presented at a sa 
4°, 8°, 12°. and 16° for each Mach number and at 
the x f = 0.4c. 0.6c, and 0.8c stations. Overall, the 
surface pressure coefficient distributions between the 
two configurations agree. The largest differences in 
t he distributions for the bodies-on and the bodies-off 
configurations occur at the x' = 0.4c station. Farther 
downstream, the surface pressure coefficient distribu- 
tions of the bodies-on and bodies-off configurations 
are more equivalent. Also, at a > 8° the edge of 
the primary vortex for the bodies-off configuration 
is farther inboard than it is for the bodies-on con- 
figuration. One explanation for these observations is 
that the side bodies act as a fence impeding inboard 
vortex growth with increasing angle of attack and 
increasing x ' . 

Other explanations for the discrepancies between 
the distributions of the bodies-on and bodies-off con- 
figurations relate to the local flow conditions at the 
leading edge of the outboard wing. The side body 
can be expected to generate an upwash over the out- 
board wing; this upwash increases the local flow inci- 
dence angle. An increase in flow incidence angle in- 
creases the strength of the leading-edge vortex. The 
shock from the nose of the side body lowers the lo- 
cal Mach number from the free-strearn conditions. A 
lower Mach number strengthens the vortex. The in- 
fluence of these two parameters does not appear to be 
significant because the surface pressure coefficients 
between the bodies-on and bodies-off configurations 
were found to be equivalent near the leading edge. 

Figure 69 shows the effect of angle of attack 
on the spanwise surface pressure coefficient distribu- 
tions over the outboard wing of the unswept/small- 
trapezoidal wing-alone configuration at M = 1.60, 
1.80, 2.00, and 2.16. These distributions show at- 


tached flow at the leading edge with a nearly con- 
stant surface pressure coefficient across the span. 
These observations correspond with the vapor-screen 
photographs in figures 59 to 61. For a > 4°, two 
inflections in the surface pressure coefficient distri- 
bution occur and travel across the span with increas- 
ing longitudinal station. The inboard inflection evi- 
dent at x f — 0.2c corresponds to the shock emanating 
at the junction of the tab and outboard wing. The 
second inflection corresponds to the shock from the 
junction of the inboard wing and tab. The tab and 
inboard- wing junction shock does not have as obvious 
an influence on the surface pressure coefficient distri- 
bution and thus must be weaker. The shock angles 
for M — 1.80 and 2.16 were obtained from figure 58 
and are shown in figures 69(b) and 69(d). 

Figure 70 shows the effect of Mach number on the 
surface pressure coefficient distribution over the out- 
board wing for the unswept/small-trapezoidal wing- 
alone configuration at a = 4°, 8°, 12°, and 16°. The 
data show that as Mach number increases the surface 
pressure coefficient over the top of the wing increases 
(becomes more positive) but the trend with angle 
of attack remains the same. The data in figure 70 
(especially in fig. 70(c)) show that the inflection in 
the distribution moves inboard with increasing Mach 
number. This effect corresponds to the shock angle 
decreasing with increasing Mach number. The data 
in figure 70 also show that the inflection in the sur- 
face pressure coefficient distribution moves slightly 
inboard with increasing angle of attack. This effect 
is due to the rotation and distortion of the shock cone 
with increasing angle of attack. 

The previous observations correspond to those 
made for the unswept/small-trapezoidal multibody 
configuration (figs. 66 and 67). Figure 71 shows the 
effect of the side body on the surface pressure co- 
efficient distribution over the outboard wing of the 
unswept/small-trapezoidal wing planform. The sur- 
face pressure coefficient distributions for both the 
bodies-on and the bodies-off configuration at the 
x f = 0.2c, 0.4c, 0.6c, and 0.8c stations on the small- 
trapezoidal outboard wing are presented at a ^ 4°, 
8°, 12°, and 16° for each Mach number. The data 
in figure 71 show two inflections in the distribution 
of the bodies-off configuration, whereas the bodies- 
on configuration has only one inflection in the sur- 
face pressure distribution. The shocks over the out- 
board wing are shown in figures 71(b) and 71(d). For 
x r = 0.4c, a deficit in the surface pressure distribu- 
tion occurs when the inboard surface pressure coeffi- 
cients for the bodies-off configuration are lower (i.e., 
more negative) than those for the bodies-on config- 
uration. This deficit travels across the span of the 
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wing with increasing longitudinal station and corre- 
sponds to the location of the shock of the tab and 
outboard wing. This shock is apparently stronger for 
the bodies-off configuration than for the bodies-on 
configuration. This result probably occurs because 
the nose shocks reduce the local Mach number for 
the bodies-on configuration. However, as figures 26 
and 57 show, shock- induced separation associated 
with the shock of the tab and outboard wing occurred 
on the small-trapezoidal outboard wing with the bod- 
ies on but not with the bodies off. This observation 
corresponds to the existence of a second shock on the 
outboard wing with the bodies off. At x f = 0.2 c the 
bodies-on configuration has lower (i.e., more nega- 
tive) surface pressure coefficients than the bodies-off 
configuration at rj ~ 0.5. This deficit travels across 
the span of the wing with increasing longitudinal sta- 
tion and corresponds to the location of the shock on 
the inboard wing and tab. 

Concluding Remarks 

An experimental and theoretical investigation on 
the effect of the wing planform on the supersonic 
aerodynamics of a low- fineness- ratio, multibody con- 
figuration has been conducted in the Langley Unitary 
Plan Wind Tunnel at Mach numbers of 1.60, 1.80, 
2.00, and 2.16. Three uncambered outboard wing 
panels were tested on a low-fineness-ratio, twin-body 
configuration. The inboard wing planform variations 
were an unswept leading edge and a swept leading 
edge. The outboard wing planform variations were 
a delta with a 65° leading-edge sweep, a trapezoidal 
with a 20° leading-edge sweep, and a trapezoidal with 
a 20° leading-edge sweep and with increased span and 
area. The two inboard wing variations included an 
unswept planform and a planform with a 65° leading- 
edge sweep. Also examined was the effect of side 
body (on versus off) on the multibody configuration 
with the unswept inboard wing. Longitudinal aero- 
dynamic force and moment data, surface-pressure 
data, and flow-visualization data were obtained for 
the eight configurations examined. 

The experimental data for the small-trapezoidal 
and large-trapezoidal outboard configurations showed 
that the ratio of outboard wing area to total wing 
area influenced the lift-to-drag characteristics for the 
multibody configuration. However, the improved 
aerodynamic performance with the large- trapezoidal 
outboard configuration was due to a reduced zero- 
lift drag coefficient. The outboard wing to total wing 
area ratio had little effect on the lift and drag-due-to- 
lift characteristics. The large-trapezoidal outboard 
configuration also had slightly better pitching mo- 
ment at higher Mach numbers. 


The experimental data for the unswept- and 
swept-inboard configurations showed that adding 
leading-edge sweep to the inboard wing had little 
effect on the lift and pitching-moment characteris- 
tics. However, adding sweep to the inboard wing 
slightly improved the zero-lift drag; this addition 
resulted in a higher lift-to-drag ratio. The differ- 
ence in zero-lift drag coefficient between unswept- 
and swept-inboard configurations decreases as Mach 
number increases. The comparison of drag-due- to- lift 
characteristics was also dependent on Mach number, 
with the swept-inboard configurations having lower 
drag due to lift than the unswept-inboard configura- 
tions at Mach numbers less than 2.00. The flow- 
visualization data showed that the trends in drag 
with changes in inboard wing planform shape corre- 
sponded to distinct changes in the shock-vortex sys- 
tem occurring between the side bodies. 

The surface-pressure and flow-visualization data 
showed that the flow over the outboard wing devel- 
oped as expected with changes in angle of attack and 
Mach number. Shock-induced separation occurred 
at the junction of the body and inboard wing. This 
shock-induced separation, the sweep of the inboard 
wing, and the location of the inboard wing in relation 
to the delta outboard wing reduced the upwasli on 
the forward portion and effectively lowered the local 
flow incidence angle. The swept inboard wing also 
prevented the balance-housing bow shock from form- 
ing over the inboard wing. This effect corresponded 
to an increase in the strength of the shock emanat- 
ing from the junction of the body and outboard wing 
of the swept /small-trapezoidal multibody configura- 
tion. The swept inboard wing also appeared to influ- 
ence the position of the outboard side-body vortex. 

The bodies-off study was conducted with the 
unswept inboard wing panel and the delta* arid 
small-trapezoidal outboard wing panels. The flow- 
visualization data for the bodies-off configurations 
showed more clearly the existence of the bow shock 
from the balance housing over the inboard wing. 
As with the bodies on, the outboard wing planform 
shape had a minimal influence on the flow pattern 
of the inboard wing. For the delta outboard wing, 
the body acts as a fence impeding inboard vortex 
growth with increasing angle of attack and increas- 
ing longitudinal distance. The small-trapezoidal out- 
board wing data show the existence of a shock em- 
anating from the junction of the tab and outboard 
wing whether the bodies are on or off. This shock 
appears to be slightly stronger with the bodies off. 
However, the bodies-on data show shock-induced sep- 
aration occurring on the small-trapezoidal outboard 
wing, whereas the bodies-off data show no apparent 
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shock-induced separation. This effect corresponds to 
the existence of a second shock on the outboard wing 
emanating from the junction of the inboard wing and 
tab. 

Comparisons between the experiment and linear- 
theory prediction methods revealed a general inabil- 
ity of the methods to consistently predict the char- 
acteristics of these multibody configurations. The 
methods did predict the correct trends in lift, drag- 
due- to-lift, and zero-lift drag characteristics wfith 
changes in outboard wing size and Mach number. 


However, the methods did not consistently predict 
the correct trends in drag-due-to-lift and zero-lift 
drag characteristics with variations in the inboard 
wing planform shape. The methods were not able 
to correctly predict the trends in longitudinal stabil- 
ity with changes in outboard wing size, inboard wing 
planform shape, or Mach number. 

NASA Langley Research Center 
Hampton, VA 23681-0001 
June 24, 1992 
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Table I. Geometric Characteristics of Multibody Model Components 


Strongback: 

Length, in 

. o 

Base area, m 

Chamber area, in 2 

Capture area (total), in 2 .... 
Exit area (total), in 2 

Side body (each): 

Length, in 

Area distribution, in 2 

Cross-sectional shape 

Unswept inboard wing panel: 

Area, in 2 

Ale. de g 

Ate. deg 

Aspect ratio 

Span, in 

Airfoil section 

Swept inboard wing panel: 

Area, in 2 

Ale, deg 

Ate. deg 

Aspect ratio 

Span, in 

Airfoil section 

Delta outboard wing panel: 

Area, in 2 

Ale. deg 

Ate. deg 

Aspect ratio 

Semispan, in 

Airfoil section 

Unswept/delta wing total planform: 

Area (reference), in 2 

Aspect ratio 

c, in 

x, in 

Swept /delta wing total planform: 

Area (reference), in 2 

Aspect ratio 

c, in 

x, in 


13.000 
. 0.697 
. 1.863 
. 3.000 
. 3.399 


30.000 

. . . See table II 
.... Circular 

104.000 

0.000 

0.000 

0.615 

8.000 

4-percent biconvex 


101.240 

60.000 

0.000 

0.632 

8.000 

4- percent biconvex 


78.340 

65.000 

0.000 

1.600 

5.596 

4-percent biconvex 


182.340 
. 2.020 
11.158 
10.341 


179.580 
. 2.050 
11.115 
10.385 
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Table I. Concluded 


Small-trapezoidal outboard wing panel: 

Area, in 2 

Ale. deg 

Ate. deg 

Aspect ratio 

Semispan, in 

Airfoil section 

Unswept /small-trapezoidal wing total planform: 

Area (reference), in 2 

Aspect ratio 

c, in 

x, in 

Swept/small-trapezoidal wing total planform: 

Area (reference), in 2 

Aspect ratio 

c, in 

x in 


88.820 

20.000 

.... - 20.000 

2.090 

6.810 

4- percent biconvex 


192.830 
. 2.420 
10.160 
. 9.92 


190.070 
. 2.460 
10.105 
. 9.956 


Large-trapezoidal outboard wing panel: 

Area, in 2 

Ale. deg 

A T e. deg 

Aspect ratio 

Semispan, in 

Airfoil section 

Unswept /large- trapezoidal wing total planform: 

Area (reference), in 2 

Aspect ratio 

c, in 

x, in 

Swept/large-trapezoidal wing total planform: 

Area (reference), in 2 

Aspect ratio 

c, in 

x, in 


156.030 

20.000 

.... -16.861 

2.000 

8.830 

4-percent biconvex 


260.030 
. 2.530 
10.697 
10.893 


257.266 
. 2.559 
10.662 
10.117 
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Table II. Normal Area Distribution of Side Body 









Table IV. Pressure Orifice Locations for Small- Trapezoidal Outboard Wing Panel 



y' at— 


Station 1 

Station 2 

Station 3 

Station 4 


.S 

00 

II 

CM 

o 

II 

"h 

x f = 0.4c = 3.6 in. 

x f — 0.6c — 5.4 in. 

x' = 0.8c = 7.2 in. 

V 

(i b/2)i = 4.95 in. 

{b/2)i = 6.81 in. 

(6/2), = 6.81 in. 

(6/2)/ = 4.95 in. 

0.2 


1.36 

1.36 


0.3 

1.49 

2.04 

2.04 

1.49 

0.4 

1.98 

2.72 

2.72 

1.98 

0.5 

2.48 

3.41 

3.41 

2.48 

0.6 

2.97 

4.09 

4.09 

2.97 

0.7 

3.47 

4.77 

4.77 

3.47 

0.8 

3.96 

5.45 

5.45 

3.96 

0.9 

4.46 

6.13 

6.13 

4.46 
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Table V. Experimental Data Figures for Each Configuration Examined 


(a) Delta outboard wing configurations 


Plot. 

FW 1 1 1 
i i 

FWiI 2 

i 

Will 



J 


Drag polar 

20(b), 22(b) 

21(b), 22(b) 


Ci versus a , C m versus a 

20(a), 22(a) 

21(a), 22(a) 


L/D at C L = 0.1, 0.2, and 0.3 

24 

24 


Cd 0 and ACi/AC'p versus M 

25(b) 

25(b) 


Ci a and dCm/dCi versus M 

25(a) 

25(a) 


Comparison with theory: 




Cd 0 and ACi/ ACp versus M 

56(b) 

56(b) 


Ci and dCmj dC i versus M 

56(a) 

56(a) 


Surface pressures: 




a-sweep 

50 


66 

M -sweep 

51 


67 

Inboard wing sweep 

52 

52 


Side body 

68 


68 

Sketch of flow field patterns 

32 

43 

62 

Oil-flow photographs 

33 

44 

63 

Schlieren photographs 

34 

45 


Vapor screens at aft x station 

35 

46 

64 

Vapor screens at a = 16° 

36 

47 

65 
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Table V. Continued 


(b) Small-trapezoidal outboard wing configurations 


Plot 

FW 3 l! 

FW 3 I 2 

^ “T 

W3I1 

r 1 

w 


Y7 

Drag Polar 

7(b), 20(b), 23(b) 

10(b), 21(b), 23(b) 


Ci versus a, C m versus a 

7(a), 20(a), 23(a) 

10(a), 21(a), 23(a) 


L/D at Ci = 0.1, 0.2, and 0.3 

8, 24 

11, 24 


Cd,o and ACi/ACq versus M 

9(b), 25(b) 

12(b), 25(b) 


Ci a and dCm/dCi versus M 

9(a), 25(a) 

12(a), 25(a) 


Comparison with theory: 




Cp 0 and ACi/ ACp versus M 

16(b), 56(b) 

16(b), 56(b) 


Ci n and dCmjdCi versus M 

16(a), 56(a) 

16(a), 56(a) 


Surface pressures: 




a-sweep 

53 


69 

M -sweep 

54 


70 

Inboard wing sweep 

55 

55 


Side body 

71 


71 

Sketch of flow-field patterns 

26 

37 

57 

Oil-flow photographs 

27 

38 

58 

Schlieren photographs 

28 

39 


Vapor screens: 




At forward x station 

29 

40 

59 

At forward aft x station 

30 

41 

60 

At a = 16° 

31 

42 

61 
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Table V. Concluded 


(c) Large-trapezoidal outboard wing configurations 



fw 4 ii 

FW4I2 

r 

Plot 



Drag Polar 

7 (b) 

10(b) 

Ci versus a, C m versus a 

7 (a) 

10(a) 

L/D at Ci — 0 . 1 , 0.2, and 0.3 

8 

11 

Cd 0 and ACi/ ACp versus M 

9 (b) 

12(b) 

Ci and dC m /dCi versus M 

9 (a) 

12(a) 

Comparison with theory: 

C d } o an d ACij ACp versus M 

16 (b) 

19 (b) 

Ci and dC m /dCi versus M 

16 (a) 

19 (a) 

Schlieren photographs 
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Decreasing 1/6 


Figure 1. Effect of fineness ratio on zero-lift drag reduction potential of multibody concept. (See ref. 10.) 



Figure 2. Three-view sketch of unswept/delta multibody research model. All linear dimensions are in inches, 




Unswept/delta 


Swept/delta 



Unswept/small-trapezoidal Swept/small-trapezoidal 



(a) Longitudinal, surface-pressure, and flow-visualization data. 


U nswept/large-trapezoidal Swept/large-trapezoidal 



(b) Longitudinal and flow-visualization data. 


Unswept/delta 

Wing-alone 



Unswept/small-trapezoidal 

Wing-alone 



(c) Surface-pressure and flow-visualization data. 
Figure 3. Wind tunnel models tested. 



Strongback 


-HK 

.200 


Inlet leading edge 


(a) Three-view sketch of balance housing and two rectangular flow-through ducts. 
Figure 4. Details of unswept/delta multibody model. All linear dimensions are in inches. 









Centerline section (upright) 

(b) Cross sections of balance housing and flow-through ducts. 
Figure 4. Continued. 
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x = 8.500 
y = 4.000 


(e) Delta outboard wing. 



x = 8.500 
y = 4.000 


(f) Small-trapezoidal outboard wing. 
Figure 4. Continued. 



x = 9.720 
y = 4.ooo 


(g) Large-trapezoidal outboard wing 
Figure 4. Concluded. 





ORIGINAL PAGE 

SLACK AND WHITE PHOTOGRAPH 



L-83-8950 


(a) Upper view. 



L-83-8951 


(b) Lower view. 


Figure 5. Multibody model with unswept inboard and delta outboard wings. 


ORIGINAL FAGE 

BLACK AND WHITE PHOTOGRAPH 



L-85- 10464 


(a) Unswept/small-trapezoidal configuration. 



L-87-3827 


(b) Unswept/large-trapezoidal configuration. 
Figure 6. Top view of seven wind tunnel models. 
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ORIGINAL PAGE 

BLACK AND WHITE Pmu fOGRAPH 



(c) Swept/delta configuration. 



(e) Swept/large-trapezoidal configuration. 


(d) Swept /small-trapezoidal configuration. 


(f) Unswept/delta wing-alone configuration. 





(g) Unswept/small-trapezoidal wing-alone configuration. 
Figure 6. Concluded. 


37 




5 


L/D 


4 


3 


C| 


Figure 8. Effect o 
configuration at 
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C } 




.10 



C L 

(b) Drag characteristics. 
Figure 10. Concluded. 
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Predicted Measured 



1.60 1.80 2.00 2.16 


M 

Figure 13. Predicted skin-friction-drag and measured zero-lift drag coefficients corrected for wing and body 
planform area for unswcpt /trapezoidal multibody configuration. 


Predicted Measured 



Figure 14. Predicted skin-friction-drag and measured zero-lift drag coefficients corrected for wing and body 
planform area for swept/trapezoidal multibody configuration. 
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Measured Predicted 




(a) Lift and pitching-moment characteristics. 



(b) Drag characteristics. 

Figure 16. Predicted and measured effects of outboard wing size and Mach number on longitudinal aerodynamic 
characteristics for unswept /trapezoidal multibody configuration. 
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.038 



Figure 18. Variation of C/; 0 with (!) for unswept /trapezoidal n 
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(a) Lift and pitching-moment characteristics. 




(b) Drag characteristics. 

Figure 19. Predicted and measured effects of outboard wing size and Mach number on longitudinal aerodynamic 
characteristics of swept/trapezoidal multibody configuration. 
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Unswept Swept 



Figure 24. Effect of inboard wing planform shape on aerodynamic performance of delta and small-trapezoidal 
outboard multibody configurations at M = 1.80 and Cl = 0.1, 0.2, and 0.3. 
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„ . r\ 

^ LI_ — ^ 1 



(a) Lift and pitching- moment characteristics. 



(b) Drag characteristics. 

Figure 25. Effect of inboard wing planform shape and Mach number on longitudinal aerodynamic characteristics 
of delta-outboard and small-trapezoidal outboard multibody configurations. 
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ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH 
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0 ? * G i G A L t~ A G r. 


BLACK AND WHITE PHOTOGRAPH 
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Figure 28. Schlieren photographs for unswept /small-trapezoidal multibody configuration at 
and M = 1.80 and 2.16. 








ORIGINAL FA OP: 

BLACK AND WHITE r HOLOGRAPH 



(a) M = 1.60. 

Figure 29. Vapor-screcn photographs at x = 12.3 in. for unswept /small- trapezoidal multibody configuration 
for various angles of attack and Mach numbers. 


a = 8° 
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ORDINAL FACT. 

BLACK AND 'WHITE' PHOTOGRAPH 



(b) M = 1.80. 
Figure 29. Continued. 
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ORIGINAL pace 

BLACK AND WHIIE PHOTOGRAPH 



(b) Concluded. 
Figure 29. Continued. 
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(c) M = 2.00. 
Figure 29. Continued. 
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(d) M = 2.16. 
Figure 29. Continued. 
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.ACK AND WHHT. PhOTOGk/^ 


a = 12° 



# 


(d) Concluded. 
Figure 29. Concluded. 
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(a; M = 1.80. 


Figure 30. Vapor-screen Photographs at x = 17.7 in. for unswept/small-trapezoidal multibody configuration 
for various angles of attack and Mach numbers. 
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ORiGiNAL i 'A 

black AfiD WHITE PHOTOGRAPH 

a = 12° 



(a) Concluded. 
Figure 30. Continued. 
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black 


OHiGL'iAi. 
A! :D WH1VL 


t-j-.j 10GRAPH 


a = 4° 



(b) M = 2.16. 
Figure 30. Continued. 
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U<v 

SLACK AMD 


'white' photograph 


ct= 12° 



a= 16° 


x = 17.7 in. 




(b) Concluded. 
Figure 30. Concluded. 
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ORIGINAL rr-GH 

BLACK AND WHITE PHOTOGRAPH 


x = 12.3 in. 



(a) M = 1.80. 

Figure 31. Vapor-screen photographs for unswept /small-trapezoidal multibody configuration at four longitu- 
dinal locations for a = 16° and M = 1.80 and 2.16. 
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?L;aCK A! 


PHOTOGRAPH 


x = 15.9 in. 



(h) Concluded. 
Figure 31. Concluded. 
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Figure 32. Flow pattern over unswept/delta multibody configuration for M = 2.16 and a 


BLACK AND WHITE PHOTOGRAPH 



o 

CO 


CO 


C\j 

II 
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Figure 33. Oil-flow photographs for upper surface of unswept /delta multibody configuration at 
and 8° and M =1.80 and 2.16. 








0; I- . " 

BLACK AND VVHiTL nUSOGRAPH 
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Figure 34. Schliercn photographs for unswept /delta multibody configuration at a — 0°, 4 , and 8 and 
M = 1.80 and 2.16. 



(a) M = 1.60. 


Figure 35. Vapor-screen photographs at x 
angles of attack and Mach numbers. 


18.9 in. for unswept/delta multibody configuration for 
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OR?G«!\Ai. 

black and white 


photograph 



(b) M = 1.80. 
Figure 35. Continued. 
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ORSG'NAL P.-Us- 

,,, ,.nu fwn WHITE PHOTOGRAPH 



(b) Concluded. 
Figure 35. Continued. 
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or. 

BLACK and 


'MNAL 

WHITE 


’ Photograph 



a = 16° 



(c) Concluded. 
Figure 35. Continued. 


X = 18.9 in. 
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BLACK 


OfdCMNAL FAG!! 

AND WHITE PHOTOGRAPH- 



(d) M = 2.16. 
Figure 35. Continued. 
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Or.-C-li'^AL WAG!: 

8 LACK AND VVH!T r _- PHOTOGRAPH 




(d) Concluded. 
Figure 35. Concluded. 
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BLACK AND 


; i OGRAPH 


x = 13.7 in. 



(a) M = 1.80. 

Figure 36. \apor-screen photographs for unswept /delta multibody configuration at three longitudinal locations 
for q = 16° and M = 1.80 and 2.16. 
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(a) Concluded. 
Figure 36. Continued. 
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(b) M = 2. 1C. 
Figure 36. Continued. 
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(b) Concluded. 
Figure 36. Concluded 



Figure 37. Flow pattern over swept /small- trapezoidal multibody configuration. 



Top view; a = 8° Spanwise cross-section cuts; a = 16° 

(See oil-flow and schlieren photographs in figs. 38 to 39.) (See vapor-screen photographs in figs. 40 to 42.) 
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Figure 38. Oil-flow photographs for upper surface of swept /small-trapezoidal multibody configuration at 
a = 0°, 4°, and 8° and M = 1.80 and 2.16. 
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Figure 39. Schlieren photographs for swept /small-trapezoidal multibody configuration at a — 0°, 4°. and 8' 
and M = 1.80 and 2.16. 
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(a) M = 1.60. 

Figure 40. Vapor-screen photographs at x = 12.3 in. for swept /small-trapezoidal multibody configuration for 
various angles of attack and Mach numbers. 
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(b) M = 1.80. 
Figure 40. Continued. 
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(b) Concluded. 
Figure 40. Continued. 
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(c) M = 2.00. 
Figure 40. Continued. 
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(d) M = 2.16. 
Figure 40. Continued. 
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(d) Concluded. 
Figure 40. Concluded. 
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(a) M = 1.80. 

Figure 41. Vapor-screen photographs at x = 17.7 in. for swept /small-trapezoidal multibody configuration for 
various angles of attack and Mach numbers. 
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(a) Concluded . 
Figure 41. Continued. 
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(b) M = 2.16. 
Figure 41. Continued. 


105 



(b) Concluded. 
Figure 41. Concluded. 
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(a) M = 1.80. 

Figure 42. Vapor-screcn photographs for swept /small- trapezoidal multibody configuration at four longitudinal 
locations for a = 16° and M = 1.80 and 2.16. 


107 



OKISMAL 

BLACK AMD WHITE 


photograph 


x = 15.9 in. 




(a) Concluded. 
Figure 42. Continued. 
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(b) M = 2.16. 


Figure 42. Continued. 
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(h) Concluded. 
Figure 42. Concluded. 
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Figure 43. Flow pattern over swept/delta multibody configuration. 
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Figure 44. Oil-flow photographs for upper surface of swept/delta multibody configurat 
and M = 1.80 and 2.16. 
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Figure 45. Schlieren photographs for swept/delta multibody configuration at a - 0°, 4°, and 8° and M = 1.80 
and 2.16. 






(a) M = 1.60. 


Figure 46. Vapor-screen photographs at x = 18.9 in. for swept/delta multibody configuration for various angles 
of attack and Mach numbers. 
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(a) Concluded. 
Figure 46. Continued. 
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(b) M =1.80. 
Figure 46. Continued. 
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(b) Concluded. 
Figure 46. Continued. 
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(c) M = 2.00. 
Figure 46. Continued. 
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(c) Concluded. 
Figure 46. Continued. 
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(d) M = 2.16. 
Figure 46. Continued. 
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(d) Concluded. 
Figure 46. Concluded. 
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(a) M = 1.80. 

Figure 47. Vapor-screen photographs for swept/delta multibody configuration at tliree longitudinal locations 
for a = 16° and M = 1.80 and 2.16. 
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(a) Concluded. 
Figure 47. Continued. 
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(b) M = 2.16. 
Figure 47. Continued. 
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(b) Concluded. 
Figure 47. Concluded. 
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(a) Flow classification chart. 


Vortex with shook Separation bubble 



Shock-induced 

Classical vortex bubble 



Separation bubble No separation 



(b) Sketches of flow classifications. 

Figure 48. Flow classification chart with locations of wings swept 65° and 20° at angles of attack. 
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(a) M = 1.80. 



(b) M = 2.16. 

Figure 49. Schlieren photographs for unswept/large-trapezoidal configuration at a = 0° and M = 1.80 and 2.16. 
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(b) M = 1.80. 
Figure 50. Continued. 
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(c) M = 2.00. 
Figure 50. Continued. 


131 



x’ = 0.4c 



x’ = 0.6c 




side body 

i i i i 

.1 .2 .3 .4 .5 .6 .7 .8 .9 1.0 

n 



a, deg 

o 

4.08 

□ 

-2.12 

O 

-0.10 

A 

0.90 

k 

1.89 

D 

3.93 

O 

5.95 

O 

11.95 

0 

15.96 

A 

19.96 


(d) M = 2.16. 
Figure 50. Concluded. 




(a) x' = 0.4c. 

Figure 51. Effect of Mach number on surface pressure coefficient distributions over delta outboard wing of 
unswept/delta configuration at x’ = 0.4c, 0.6c, and 0.8c for a = 4°, 8°, 12°, and 16°. 
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(a) M = 1.60. 

Figure 52. Effect of inboard wing planform shape on surface pressure coefficient distributions over delta 
outboard wing at x! = 0.4c, 0.6c, and 0.8c for M = 1.60, 1.80, 2.00, and 2.16. 
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(c) M = 2.00. 
Figure 52. Continued. 
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(a) M = 1.60. 

Figure 53. Effect of angle of attack on surface pressure coefficient distributions over small-trapezoidal outboard 
wing of unswept/ small-trapezoidal configuration at x' = 0.2c, 0.4c, 0.6c, and 0.8c for M = 1.60, 1.80, 2.00, 
and 2.16. 
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(a) x f = 0.2c. 

Figure 54. Effect of Mach number on surface pressure coefficient distributions over small-trapezoidal outboard 
wing of unswept/ small-trapezoidal configuration at x f = 0.2c, 0.4c, 0.6c, and 0.8c for a = 4°, 8°, 12°, 
and 16°. 


144 









0.2c 0.4c 0.6c 0.8c 


x' = 0.2c 0.4c 0.6c 0.8c 


x’ = 0.2c 




-A— ^ 




♦ ^ 


■"• • 


x’ = 0.4c 


:^^4= 




fl=— B— S= 


x’ = 0.6c 


x’ = 0.8c 


h ._ — 

* 7 


t ♦- . "A A 

0 0 

g=rB— g=— =B=g— ’♦ 


9 - — • • §= 9 = 9 = 


-6- 

-t — ♦ — 

-3 — o — ^e^;: 
-■ — ■=a=a= = :*- 


Edge of 
side body 


° 1 2 3 4 5 0 ? •« -9 1.0 0 .1 .2 .3 .4 .5 .6 .7 .8 £ ,. ' 0 

11 T] 

(a) M = 1.60. 

1 IR t r-ln^i,f f | CCt , vf in ?° ard W r n§ planfo . rm shape on surface pressure coefficient distributions over small 
M = l 60 J l°80 b 2 00 3 S 2°l f ' mSwept / small ' trapezoidal configuration at x' = 0.2c, 0.4c, 0.6c, and 0.8c foi 


0.2c 0.4c 0.6c 0.8c 


x' = 0.2c 0.4c 0.6c 0.8c 



(b) M = 1.80. 
Figure 55. Continued. 
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(c) M = 2.00. 
Figure 55. Continued. 
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(a) Lift and pitching-moment characteristics. 



(b) Drag characteristics. 

Figure 56. Predicted and measured effects of inboard planform shape and Mach number on longitudinal 
aerodynamic characteristics for delta and small-trapezoidal outboard multibody configurations. 
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Figure 57. Flow pattern over the unswept /small-trapezoidal wing-alone configuration for M = 2.16. 
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Figure 58. Oil-flow photographs for upper surface of unswept /small-trapezoidal wing-alone configuration at 
a = 0°, 4°, and 8° and M = 1.80 and 2.16. 
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(a) M = 1.60. 

Figure 59. Vapor-screen photographs at x f = 3.80 in. for unswcpt/small- trapezoidal wing-alone configuration 
for various angles of attack and Mach numbers. 
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(b) M = 1.80. 
Figure 59. Continued. 
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(b) Concluded. 
Figure 59. Continued. 
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(c) M = 2.00. 

Figure 59. Continued. 
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(d) Concluded. 
Figure 59. Concluded. 
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(a) M = 1.60. 

Figure 60. Vapor-screeu photographs at x! = 9.20 in. for unswept/small-trapezoidal wing-alone configuration 
for various angles of attack and Mach numbers. 


161 






U: . ?».:■ ; » > /"• U 5“/ •»•'•• 1 

black and white photograph 


a = 4° 



(b) M = 1.80. 
Figure 60. Continued. 
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(c) M = 2.00. 

Figure 60. Continued. 
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(d) Concluded. 
Figure 60 . Concluded. 
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(a) M = 1.80. 

Figure 61. Vapor-screen photographs for unswept/small-trapezoidal wing-alone configuration at four longitu- 
dinal locations for a = 16° and M — 1.80 and 2.16. 
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(a.) Concluded. 
Figure 61 . Continued. 
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(b) Concluded. 
Figure 61 . Concluded. 
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Figure 62. Flow pattern over unswept/delta wing-alone configuration for M — 2.16. 
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Figure 63. Oil flow photographs for upper surface of unswcpt/delta wing-alone configuration at 
and 8° and M — 1.80 and 2.16. 
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(a) M = 1.60. 


Figure 64. Vapor-screen photographs at x' — 10.4 in. for unswept/delta wing-alone configuration for various 
angles of attack and Mach numbers. 
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(a.) Concluded. 
Figure 64. Continued. 
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(h) Concluded. 
Figure 64. Continued. 
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(c) Concluded. 
Figure 64. Continued. 
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(d) Concluded. 
Figure 64. Concluded. 
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(a) M = 1.80. 

Figure 65. Vapor-screen photographs for unswept/delta wing-alone configuration at three longitudinal locations 
for a = 16° and M = 1.80 and 2.16. 


181 


ORIGINAL PAGE 

BLACK AND WHITE PHOTOGRAPH' 



(a) Concluded. 
Figure 65. Continued. 
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Figure 65. Concluded. 
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x’ = 0.6c 



(a) M = 1.60. 


Figure 66. Effect of angle of attack on surface pressure coefficient distributions over delta outboard 
unswept/delta wing-alone configuration at x r = 0.4c, 0.6c, and 0.8c for M = 1.60, 1.80, 2.00, and S 
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(a) x' = 0.4c. 

Figure 67. Effect of Mach number on surface pressure coefficient distributions over delta outboard wing of 
unswept/delta wing-alone configuration at x! = 0.4c, 0.6c, and 0.8c for a = 4°, 8°, 12°, and 16°. 
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Figure 67. Concluded. 
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(a) M = 1.60. 

Figure 68. Effect of side body on surface pressure coefficient distributions over delta outboard wing at x‘ 
0.6c, and 0.8c for M = 1.60, 1.80, 2.00, and 2.16. 
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Figure 68. Continued. 
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(c) M = 2.00. 
Figure 68. Continued. 
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Figure 68. Concluded. 
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Figure 69. Effect of angle of attack on surface pressure coefficient distributions over small-trapezoidal outboard 
wing of unswept /small- trapezoidal wing-alone configuration at x r = 0.2 c, 0.4c, 0.6c, and 0.8c for M = 1.60, 
1.80, 2.00, and 2.16. 
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(a) x' — 0.2c. 

Figure 70. Effect of Mach number on surface pressure coefficient distributions over small-trapezoidal outboard 
wing of unswept /small-trapezoidal wing-alone configuration at x' = 0.2c, 0.4c, 0.6c, and 0.8c for a = 4°, 
8°, 12°, and 16°. 


199 



200 







a, deg 



a, deg 

o 

0.19 

□ 

4,19 

O 

8.19 

A 

12.18 


16.18 



x' = 0.2c 0.4c 0.6c 0.8c x ' = 0-2c 0.4c 0.6c 0.8c 


x’ = 0.2c x’ = 0.4c 



(a) M = 1.60. 

Figure 71. Effect of side body on surface pressure coefficient distributions over small-trapezoidal outboard wing 
at x' = 0.2c, 0.4c, 0.6c, and 0.8c for M = 1.60, 1.80, 2.00, and 2.16. 
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Appendix A 

Internal Duct Skin- Friction-Drag 
Correction 

Experimental internal flow data were obtained 
for each of the multibody configurations at all test 
conditions. These measurements provided local flow 
conditions to calculate the skin-friction drag of the 
internal ducts. The two flow-through ducts were 
located on the lower surface of the inboard wing and 
bracketed the balance housing. (See fig. Al.) To 
maintain supersonic flow within the duct system, the 
two flow-through ducts were designed with a linear 
area growth of 1.13 to account for boundary-layer 
growth. Figure Al shows cross-sectional views of the 
balance-housing and duct system. 

The duct Mach number was obtained by measur- 
ing the total pressure and the static pressure at about 
the center of the duct exit plane. The pressures were 
measured by a pressure transducer mounted exter- 
nally to the wind tunnel test section and connected 
by pressure tubing to a pressure probe located at the 
center of the duct exit plane. 

The duct Mach number Alp was computed for 
each configuration at all test conditions under the as- 
sumption that Alp did not vary down the length of 
the duct. Figure A2 shows the variation of duct Mach 
number with angle of attack and free-stream Mach 
number for the unswept-inboard configurations. This 
figure shows that the Mach number at the exit plane 
of the duct is a function of free-stream Mach number 
and angle of attack. The outboard wing planform 
shape does not significantly impact Mp. This ob- 
servation can be explained by examining the shock 
structure as represented in the schlieren photographs 
in figure A3. This figure shows the effect of outboard 
wing planform shape and free-stream Mach number 
at a = 0° on the shock structure at a sideslip angle 
of 0°. Figure A3 also shows that the shock struc- 
ture between the side bodies did not significantly 
vary with a change in outboard wing planform shape. 
This trend is not affected by angle of attack, as shown 
in the schlieren photographs at a = 4° and 8°, not 
presented in this appendix. 

The data in figure A2 show that the largest in- 
crement in Mp w r ith a change in outboard wing 
planform is 0.04. This increment corresponds to a 
change in the internal duct skin-friction-drag coef- 
ficient of 0.003 (based on the reference area of the 
unsw'ept/delta multibody configuration). To make 
the data reduction more manageable, a curve fit was 
performed for each set of data. The interpolated val- 
ues were used to obtain the skin-friction-drag correc- 


tions to be applied to the unswept inboard configu- 
rations. Figure A2 also shows the set of interpolated 
data points for each test Mach number. 

Figure A4 shows the variation of Mp with an- 
gle of attack and free-stream Mach number for the 
swept-inboard configurations. The general curve 
shapes are similar between the swept- and unswept- 
inboard configurations. As for the unswept-inboard 
configurations, the outboard planform shape does 
not significantly affect Alp. This observation can 
be explained by noting that the shock structure be- 
tween the side bodies does not significantly vary 
with a change in outboard planform shape. (See the 
schlieren photographs in fig. A5.) 

However, the variation in Alp with outboard 
planform is noticeably greater than that on the 
unswept-inboard configurations. Figure A4 shows 
that the largest increment in Alp with a change 
in outboard wing planform is 0.13. This increment 
corresponds to a change in the internal duct skin- 
friction-drag coefficient of 0.007 (based on the refer- 
ence area of the unswept/delta multibody configura- 
tion). To make the data reduction more manageable, 
a curve fit was carried out for each set of data. The 
interpolated values were used to obtain the skin- 
friction-drag corrections that were applied to the 
swept inboard configurations. Figure A4 also shows 
the set of interpolated data points for each test Mach 
number. 

Figure A6 shows the interpolated values of Alp 
for the unswept and swept inboard wings. The swept 
inboard wing consistently has a higher value of Mp 
than the unswept inboard wing. This observation 
corresponds to a change in the flow structure ahead 
of the duct system. The change in shock structure 
due to a change in the inboard-planform shape is ev- 
ident in a comparison of the schlieren photographs 
in figures A3 and A5. A side view of the shock sys- 
tem is provided in figure A 7, which shows schlieren 
photographs of the unswept/delta and swept/delta 
configurations at a = 0° and 16° for M — 1.80 
and 2.16. 

Figure A6 shows that Mp is below the free- 
stream Mach number at a = 0° because of the 
presence of the nose shocks ahead of the duct in- 
let. Figure A6 also shows that Mp decreases with 
increasing angle of attack. This decreasing trend of 
Mp with increasing angle of attack is caused partly 
by a shock occurring at the duct entrance. This 
shock becomes stronger as angle of attack increases. 
For the unswept-inboard configuration, Mp levels 
off to a value of 1.05 at high angles of attack. As 
noted in reference 11, one possible explanation for 
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this observation is the interference of the bow shock 
from the balance housing on the duct system. Fig- 
ure A7 show's that the shock system in front of the 
duct inlet significantly changes with a change in in- 
board w T ing planform shape. Thus, the interference 
of the bow^ shock from the balance housing on the 
duct system is different; this difference possibly ex- 
plains why the sw r ept-inboard configuration data do 
not show a levelling off of Mq wffth angle of attack. 

The internal duct drag was calculated with the 
skin-friction code in reference 14. This code used the 
T^- met hod in which flat-plate, adiabatic- wall, and 
turbulent boundary-layer conditions are assumed. 


Input into the code were the duct length and the 
experimentally measured Mach number, the duct 
length, and temperature and Reynolds number. The 
duct geometry input was represented as a flat plate. 

The internal duct drag was calculated for each 
configuration at all test conditions. Figure A8 show T s 
the variation of internal duct skin-friction-drag coef- 
ficient with Mach number and angle of attack for the 
unswept inboard wing. Figure A9 shows the vari- 
ation of internal duct skin-friction-drag coefficient 
with Mach number and angle of attack for the swept 
inboard wing. 
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Flow-through ducts 



housing 



B-B (top) D D (top) 

Figure Al. Cross sections of balance housing and flow-through ducts. 
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Measured values 



(a) M = 1.60. 

Figure A2. Effect of outboard wing planform shape on duct exit-plane Mach number for unswept-inboard 
configurations at M = 1.60, 1.80, 2.00, and 2.16. 




a, deg 


(c) M = 2.00. 
Figure A2. Continued. 



a, deg 


(d) M = 2.16. 
Figure A2. Concluded. 
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Figure A3. Schlieren photographs for unswept-inboard multibody configurations at a = 0° and M — 1.80 








oc, deg 

(a) M = 1.60. 

Figure A4. Effect of outboard planform shape on duct exit-plane Mach number for swept inboard configurations 
at M — 1.60, 1.80, 2.00, and 2.16. 



Measured values 



Swept/delta configuration 
Swept/small-trapezoidal configuration 
Swept/large- trapezoidal configuration 

Values used in data correction 





a, deg 

(c) M = 2.00. 
Figure A4. Continued. 
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Measured values . 



Swept/delta configuration 
Swept/small-trapezoidal configuration 
Swept/large-trapezoidal configuration 

~ Values used in data correction 
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(d) M = 2.16. 
Figure A4. Concluded. 
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Figure A5. Schlieren photographs for swept-inboard multibody configurations at 
and 2.16. 
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Inboard planform shape 



(a) M = 1.60. 

Figure A6 Averaged set of Mp values for unswept- and swept-inboard configurations at M - 1.60, 1.80, 2.00. 

clIKl Z. 1 0. 
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Figure A7. Side-view schliereu photographs for delta-outboard multibody configurations at a = 0° and 16' 
and M = 1.80 and 2.16. 
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(b) Swept/delta configurations. 





Appendix B 

Force and Moment Data 

The tabulated force and moment data were reduced with respect to the wing mean chord plane. Table BI 
gives the column headings that appear on the tabulated data and identifies their corresponding symbols. 
Table BII is an index to the tabulated data presented in table Bill. All force and moment data were taken at 
sideslip angle (3 = 0°. A sweep in angle of attack a was performed for each case shown in table Bill. 


Table BI. Tabulated Data Symbols 


Tabulated data heading 
Both axes: 

ALPHA 

CM 

CY 

MACH 

Body axis: 

BETA 

CA 

CAB 

CAC 

CA UNC 

CN 

R/FT 

Stability axis: 

CD 

CDBH 

CDD 

CD UNC 

CL 

L/D 

Q 


Definition 


a, deg 

• C m 
■ Cy 
. . M 


P, deg 

■ Cm 

■ C A,b 

• C A>e 
Cm, unc 

■ c N 

. . R 


■ C D 

C'd.M, 

• C D4 
C'M.unc 


• C L 
. L/D 
q , lb/ft 2 
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Table Bill. Tabulated Force and Moment Data 


UPWT TEST 

BODY AXIS 

R/FT BETA 

2.00 0.00 

1.99 0.00 

1.99 0.00 

2.01 0.00 

1.99 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

STABILITY AXIS 


Q L/D 

454.66 -5.4451 
454.66 -3.0645 

453.99 -0.8951 
456.39 1.1625 

454.95 3.3281 

455.21 4.6400 

455.21 5.6301 

455.21 5.4505 

455.21 4.9114 

455.21 3.8363 

455.21 3.0383 

455.21 2.4774 

455.21 1.3191 


(a) FWjI, 


158 6 RUN - 1 MACH = 1.60 CONFIGURATION = Ftf^ 


AXIAL FOR 

ALPHA CN 
-3.84 -0.1445 
-1.93 -0.0587 
-0.89 -0.0119 
0.10 0.0289 
1.18 0.0780 

2.14 0.1204 

4.14 0.2083 

6.21 0.3001 

8.15 0.3824 

12.15 0.5491 

16.21 0.7147 

20.19 0.8758 

0.10 0.0318 


; CORRECTED FOR 

CA CM 

0.0176 -0.0034 
0.0188 0.0040 

0.0193 0.0084 

0.0196 0.0123 

0.0199 0.0165 

0.0199 0.0200 

0.0205 0.0266 

0.0207 0.0324 

0.0210 0.0370 

0.0216 0.0456 

0.0224 0.0540 

0.0241 0.0619 

0.0195 0.0125 


BASE AND CHAMBER 

CY CAC 

-0.0008 0.0021 
-0.0004 0.0020 

-0.0003 0.0019 

0.0000 0.0019 
0.0002 0.0018 
0.0003 0.0017 

0.0005 0.0016 

0.0010 0.0015 
0.0015 0.0014 

0.0021 0.0012 
0.0029 0.0013 

0.0040 0.0012 

0.0002 0.0019 


PRESSURE 

CAB CA UNC 
0.0006 0.0286 
0.0006 0.0297 
0.0005 0.0301 
0.0005 0.0304 
0.0005 0.0306 
0.0005 0.0306 
0.0005 0.0310 
0.0004 0.0311 
0.0004 0.0312 
0.0003 0.0316 
0.0004 0.0326 
0.0004 0.0341 
0.0005 0.0303 


nr™ ;2?r E C0RR ECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


ALPHA CL 
-3.84 -0.1483 
-1.93 -0.0636 
-0.89 -0.0174 

0.10 0.0229 

1.18 0.0714 

2.14 0.1132 

4.14 0.1995 

6.21 0.2890 

8.15 0.3681 

12.15 0.5240 

16.21 0.6710 

20.19 0.8040 

0.10 0.0258 


CD CM 

0.0272 -0.0034 
0.0207 0.0040 

0.0194 0.0084 

0.0197 0.0123 

0.0214 0.0165 

0.0244 0.0200 

0.0354 0.0266 

0.0530 0.0324 

0.0750 0.0370 

0.1366 0.0456 

0.2209 0.0540 

0.3245 0.0619 

0.0196 0.0125 


CY CDD 

0.0008 0.0023 
0.0004 0.0024 

0.0003 0.0024 

0.0000 0.0024 
0.0002 0.0025 
0.0003 0.0025 

0.0005 0.0025 

0.0010 0.0025 
0.0015 0.0025 

0.0021 0.0025 
0.0029 0.0024 
0.0040 0.0024 

0.0002 0.0024 


CDBH CD UNC 
0.0059 0.0382 
0.0059 0.0316 
0.0059 0.0302 
0.0059 0.0304 
0.0059 0.0322 
0.0059 0.0350 
0.0059 0.0459 
0.0059 0.0634 
0.0059 0.0851 
0.0059 0.1464 
0.0059 0.2308 
0.0059 0.3343 
0.0059 0.0303 
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Table Bill. Continued 


(a) Continued 


UPWT TEST = 1586 RUN = 4 MACH = 1.80 CONFIGURATION = FWiIi 

BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 

R/FT BETA ALPHA CN CA CM CY CAC CAB CA UNC 

2 00 0 00 -3.95 -0.1321 0.0169 -0.0034 -0.0003 0.0018 0.0005 0.0267 

200 0 00 -1.97 -0.0514 0.0181 0.0025 0.0000 0.0017 0.0005 0.0279 

2*00 0 00 -0.88 -0.0049 0.0187 0.0062 0.0002 0.0016 0.0005 0.0284 

2!00 0.00 0.13 0.0342 0.0192 0.0095 0.0006 0.0016 0.0004 0.0288 

200 0.00 1.14 0.0745 0.0195 0.0128 0.0005 0.0015 0.0004 0.0291 

200 000 2.11 0.1147 0.0197 0.0160 0.0006 0.0015 0.0004 0.0292 

200 000 4.13 0.1959 0.0202 0.0224 0.0007 0.0014 0.0004 0.0296 

2 ' 00 0 00 6.08 0.2713 0.0206 0.0284 0.0009 0.0013 0.0004 0.0300 

2 00-0.01 8.13 0.3506 0.0211 0.0350 0.0012 0.0013 0.0003 0.0305 

200-0 01 12.13 0.5006 0.0222 0.0464 0.0019 0.0011 0.0003 0.0314 

200-0 02 16.14 0.6486 0.0234 0.0556 0.0029 0.0012 0.0003 0.0327 

2 " 00-0 02 20 11 0.7984 0.0253 0.0639 0.0037 0.0012 0.0003 0.0346 

2 .00 0.00 0.08 0.0338 0.0192 0.0097 0.0006 0.0016 0.0004 0.0288 

STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D ALPHA CL CD CM CY 

455.75 -5.2180 -3.95 -0.1353 0.0259 -0.0034 -0.0003 

455 75 -2.8019 -1.97 -0.0557 0.0199 0.0025 0.0000 

455 !75 -0.5174 -0.88 -0.0097 0.0188 0.0062 0.0002 

455.75 1.5026 0.13 0.0289 0.0192 0.0095 0.0006 

455.75 3.2775 1.14 0.0686 0.0209 0.0128 0.0005 

455.75 4.5285 2.11 0.1082 0.0239 0.0160 0.0006 

455 75 5.4964 4.13 0.1880 0.0342 0.0224 0.0007 

455.75 5.3123 6.08 0.2612 0.0492 0.0284 0.0009 

455 75 4.7912 8.13 0.3374 0.0704 0.0350 0.0012 

455 ! 75 3.7650 12.13 0.4773 0.1268 0.0464 0.0019 

455.75 3.0028 16.14 0.6084 0.2026 0.0556 0.0029 

455.71 2.4571 20.11 0.7322 0.2980 0.0639 0.0037 

455 75 1.4820 0.08 0.0285 0.0192 0.0097 0.0006 


CDD 

CDBH 

CD UNC 

0.0023 

0.0053 

0.0358 

0.0023 

0.0053 

0.0297 

0.0023 

0.0053 

0.0285 

0.0024 

0.0053 

0.0289 

0.0024 

0.0053 

0.0305 

0.0024 

0.0053 

0.0334 

0.0024 

0.0053 

0.0436 

0.0025 

0.0053 

0.0586 

0.0025 

0.0053 

0.0797 

0.0025 

0.0053 

0.1359 

0.0024 

0.0053 

0.2118 

0.0024 

0.0053 

0.3071 

0.0024 

0.0053 

0.0289 


231 


Tabic Bill. Continued 


(a) Continued 


UPWT TEST = 1586 RUN = 5 MACH = 2.00 CONFIGURATION = EWiIi 

BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT BETA 

ALPHA 

CN 

CA 

2.00 0.00 

-3.71 

-0.1115 

0.0157 

2.00 0.00 

-1.71 

-0.0367 

0.0169 

2.00 0.00 

-0.75 

-0.0005 

0.0174 

2.00 0.00 

0.32 

0.0409 

0.0179 

2.00 0.00 

1.33 

0.0797 

0.0185 

2.00 0.00 

2.31 

0.1156 

0.0187 

2.00 0.00 

4.29 

0.1877 

0.0194 

2.00-0.01 

6.32 

0.2615 

0.0201 

2.00-0.01 

8.32 

0.3322 

0.0208 

2.00-0.01 

12.27 

0.4712 

0.0223 

2.00-0.01 

16.34 

0 . 6145 

0.0240 

2.00-0.02 

20.30 

0.7516 

0.0257 

2.00 0.00 

0.30 

0.0415 

0.0180 


CM 

CY 

CAC 

CAB 

-0.0014 

-0.0002 

0.0015 

0.0004 

0.0033 

0.0002 

0.0015 

0.0004 

0.0056 

0.0003 

0.0014 

0.0004 

0.0086 

0.0005 

0.0014 

0.0004 

0.0114 

0.0005 

0.0013 

0.0004 

0.0141 

0.0008 

0.0013 

0.0004 

0.0191 

0.0010 

0.0012 

0.0003 

0.0248 

0.0013 

0.0011 

0.0003 

0.0311 

0.0016 

0.0010 

0.0003 

0.0450 

0.0020 

0.0010 

0.0003 

0.0567 

0.0026 

0.0011 

0.0003 

0.0648 

0.0026 

0.0011 

0.0003 

0.0087 

0.0005 

0.0014 

0.0004 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

448.60 

-5.0365 

-3.71 

448.64 

-2.2926 

-1.71 

448.64 

-0.3146 

-0.75 

448.64 

1.9449 

0.32 

448.64 

3.6245 

1.33 

448.64 

4.6638 

2.31 

448.64 

5.3784 

4.29 

448.75 

5.1585 

6.32 

448.68 

4.6490 

8.32 

448.68 

3.6789 

12.27 

448.68 

2.9364 

16.34 

448.68 

2.4154 

20.30 

448.68 

1.9757 

0.30 


CL 

CD 

CM 

-0.1150 

0.0228 

-0.0014 

-0.0413 

0.0180 

0.0033 

-0.0055 

0.0174 

0.0056 

0.0353 

0.0182 

0.0086 

0.0737 

0.0203 

0.0114 

0.1090 

0.0234 

0.0141 

0.1796 

0.0334 

0.0191 

0.2512 

0.0487 

0.0248 

0.3189 

0.0686 

0.0311 

0.4481 

0.1218 

0.0450 

0.5746 

0.1957 

0.0567 

0.6870 

0.2844 

0.0648 

0.0360 

0.0182 

0.0087 


CY 

CDD 

CDBH 

-0.0002 

0.0022 

0.0054 

0.0002 

0.0023 

0.0054 

0.0003 

0.0023 

0.0054 

0.0005 

0.0023 

0.0054 

0.0005 

0.0023 

0.0054 

0.0008 

0.0023 

0.0054 

0.0010 

0.0023 

0.0054 

0.0013 

0.0024 

0.0054 

0.0016 

0.0024 

0.0054 

0.0020 

0.0024 

0.0054 

0.0026 

0.0024 

0.0054 

0.0026 

0.0024 

0.0054 

0.0005 

0.0023 

0.0054 


CA UNC 
0.0252 
0.0264 
0.0270 
0.0274 
0.0278 
0.0280 
0.0287 
0.0292 
0.0299 
0.0314 
0.0332 
0.0350 
0.0274 


CD UNC 
0.0323 
0.0275 
0.0270 
0.0276 
0.0297 
0.0327 
0.0426 
0.0579 
0.0776 
0.1309 
0.2048 
0.2936 
0.0277 
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Tabic Bill. Continued 


(a) Concluded 


UPWT TEST = 1586 RUN = 8 MACH = 2.16 CONFIGURATION = F^Ii 


BODY AXIS 


AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT BETA ALPHA 
2.00 0.00 - 4.11 
2.00 0.00 - 2.15 
1.99 0.00 - 1.14 
1.99 0.00 - 0.06 
1.99 0.00 0.94 
2.00 0.00 1.97 
2.00 0.00 2.95 
2.00 0.00 3.89 
2.00 0.00 4.90 
2.00 0.00 5.90 
2 . 00 - 0.01 7.90 
2 . 00 - 0.01 11.90 
2 . 00 - 0.01 15.95 
2 . 00 - 0.01 19.94 
2.00 0.00 - 0.10 


CN 

CA 

- 0.1179 

0.0151 

- 0.0471 

0.0163 

- 0.0102 

0.0170 

0.0279 

0.0177 

0.0635 

0.0183 

0.0997 

0.0187 

0.1341 

0.0191 

0.1676 

0.0196 

0.2035 

0.0200 

0.2369 

0.0205 

0.3053 

0.0214 

0.4399 

0.0228 

0.5792 

0.0245 

0.7126 

0.0259 

0 .0262 

0.0179 


CM 

CY 

- 0.0022 

- 0.0003 

0.0026 

0.0001 

0.0053 

0.0003 

0.0082 

0.0003 

0.0107 

0.0005 

0.0133 

0.0009 

0.0156 

0.0008 

0.0178 

0.0007 

0.0206 

0.0009 

0.0233 

0.0012 

0.0289 

0.0014 

0.0417 

0.0021 

0.0550 

0.0025 

0.0652 

0.0028 

0.0078 

0.0003 


CAC 

CAB 

0.0014 

0.0004 

0.0014 

0.0004 

0.0014 

0.0004 

0.0013 

0.0004 

0.0012 

0.0003 

0.0012 

0.0003 

0.0012 

0.0003 

0.0011 

0.0003 

0.0011 

0.0003 

0.0010 

0.0003 

0.0009 

0.0003 

0.0009 

0.0002 

0.0010 

0.0003 

0.0011 

0.0003 

0.0013 

0.0004 


STABILITY AXIS 


DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D 

438.61 - 5.1486 
438.61 - 2.8309 
438.58 - 0.8558 
438.45 1.2946 

438.48 3.0055 

438.48 4.2330 

438.48 4.9067 

438.48 5.1814 

438.48 5.2309 

438.64 5.0890 

438.74 4.6434 

438.74 3.7084 

438.84 2.9727 

438.90 2.4430 

438.90 1.1891 


ALPHA 

CL 

- 4.11 

- 0.1209 

- 2.15 

- 0.0512 

- 1.14 

- 0.0148 

- 0.06 

0.0228 

0.94 

0.0580 

1.97 

0.0936 

2.95 

0.1274 

3.89 

0.1601 

4.90 

0.1952 

5.90 

0.2275 

7.90 

0.2931 

11.90 

0 . 4186 

15.95 

0.5424 

19.94 

0.6525 

- 0.10 

0.0212 


CD 

CM 

0.0235 

- 0.0022 

0.0181 

0.0026 

0.0172 

0.0053 

0.0176 

0 . 0082 

0.0193 

0.0107 

0.0221 

0.0133 

0.0260 

0.0156 

0.0309 

0.0178 

0.0373 

0.0206 

0.0447 

0.0233 

0.0631 

0.0289 

0.1129 

0.0417 

0.1825 

0.0550 

0 .2671 

0.0652 

0.0178 

0.0078 


CY 

CDD 

- 0.0003 

0.0022 

0.0001 

0.0022 

0.0003 

0.0022 

0.0003 

0.0022 

0.0005 

0.0022 

0.0009 

0.0022 

0.0008 

0.0023 

0.0007 

0.0023 

0.0009 

0.0023 

0.0012 

0.0023 

0.0014 

0.0023 

0.0021 

0.0024 

0.0025 

0.0024 

0.0028 

0.0024 

0.0003 

0.0022 


CDBH 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 

0.0050 


CA UNC 
0.0242 
0.0254 
0.0260 
0.0266 
0.0271 
0.0275 
0.0279 
0.0284 
0.0287 
0.0292 
0 . 0300 
0.0314 
0.0332 
0.0349 
0.0268 


CD UNC 
0.0326 
0.0271 
0.0262 
0.0266 
0.0282 
0.0309 
0.0347 
0.0397 
0.0460 
0.0533 
0.0717 
0.1214 
0.1911 
0.2758 
0.0268 


233 


Table Bill. Continued 


UPWT TEST 


BODY AXIS 

R/FT BETA 

2.00 0.00 

2.00 0.00 

2.00 0.00 

1.99 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2 . 00 - 0.01 

2 . 01 - 0.01 

2 . 01 - 0.02 
2 . 00 - 0.02 

2.00 0.00 

STABILITY AXIS 


Q L/D 

455.29 -5.7332 

455.29 -3.3429 

455.29 -1.3095 

455.29 1.6409 

455.29 3.8205 

455.29 5.1460 

455.29 5.8277 

455.29 4.8993 

455.38 3.8138 

455.38 3.0428 

455.38 2.7457 

455.38 1.5594 


(b) FW3I1 


1586 RUN - 17 MACH = 1.60 CONFIGURATION = FVI 3 I 1 


AXIAL FORCE CORRECTED FOR BASE 


ALPHA 

CN 

-3.77 

-0.1713 

-1.85 

-0.0689 

-0.91 

-0.0216 

0.21 

0.0396 

1.25 

0.0942 

2.21 

0.1473 

4.23 

0.2495 

8.16 

0.4472 

12.19 

0.6404 

16.16 

0.8298 

18.14 

0.9237 

0.13 

0.0378 


CA 

CM 

0.0192 

-0.0066 

0.0198 

0.0019 

0.0201 

0.0058 

0.0205 

0.0110 

0.0210 

0.0157 

0.0216 

0.0205 

0.0230 

0.0300 

0.0250 

0.0461 

0.0261 

0.0574 

0.0270 

0.0659 

0.0275 

0.0698 

0.0205 

0.0108 


AND CHAMBER 

CY CAC 

-0.0004 0.0019 

-0.0003 0.0018 

0.0000 0.0018 
0.0003 0.0017 

0.0005 0.0016 

0.0003 0.0016 

0.0006 0.0015 
0.0014 0.0014 

0.0020 0.0013 
0.0031 0.0016 

0.0035 0.0018 

0.0001 0.0017 


PRESSURE 

CAB CA UNC 
0.0006 0.0296 
0.0005 0.0300 
0.0005 0.0303 
0.0005 0.0306 
0.0005 0.0310 
0.0005 0.0316 
0.0004 0.0329 
0.0004 0.0348 
0.0004 0.0359 
0.0004 0.0370 
0.0005 0.0378 
0.0005 0.0306 




c UK BASE, CHAMBER, INTERNAT 

duct skin friction and zero-lift drag due To 

BALANCE HOUSING GEOMETRY 


ALPHA 

CL 

-3.77 

-0.1747 

-1.85 

-0.0735 

-0.91 

-0.0268 

0.21 

0.0338 

1.25 

0.0879 

2.21 

0.1403 

4.23 

0.2407 

8.16 

0.4320 

12.19 

0.6126 

16.16 

0.7810 

18.14 

0.8604 

0.13 

0.0321 


CD CM 

0.0305 -0.0066 
0.0220 0.0019 
0.0204 0.0058 

0.0206 0.0110 
0.0230 0.0157 

0.0273 0.0205 

0.0413 0.0300 

0.0882 0.0461 
0.1606 0.0574 

0.2567 0.0659 

0.3133 0.0698 

0.0206 0.0108 


CY 

CDD 

-0.0004 

0.0022 

-0.0003 

0.0023 

0.0000 

0.0023 

0.0003 

0.0023 

0.0005 

0.0023 

0.0003 

0.0023 

0.0006 

0.0023 

0.0014 

0.0023 

0.0020 

0.0023 

0.0031 

0.0023 

0.0035 

0.0023 

0.0001 

0.0023 


CDBH CD UNC 
0.0056 0.0408 
0.0056 0.0322 
0.0056 0.0306 
0.0056 0.0307 
0.0056 0.0331 
0.0056 0.0373 
0.0056 0.0512 
0.0056 0.0979 
0.0056 0.1703 
0.0056 0.2665 
0.0056 0.3234 
0.0056 0.0306 
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Table Bill. Continued 


(b) Continued 

UPWT TEST = 1586 RUN = 20 MACH = 1.80 CONFIGURATION = FW3I1 


BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT 

BETA 

ALPHA 

CN 


CA 


CM 

CY 


CAC 


CAB 

CA UNC 

2.00 

0.00 

-3.89 -0 

.1510 

0 

.0186 - 

■0 

.0055 - 

•0.0003 

0 

.0016 

0 

.0004 

0 

.0278 

2.00 

0.00 

-1.87 -0 

.0603 

0 

.0192 

0 

.0019 

0.0001 

0 

.0015 

0 

.0004 

0 

.0284 

2.00 

0.00 

-0.85 -0 

.0150 

0 

.0195 

0 

.0055 

0.0001 

0 

.0014 

0 

.0004 

0 

.0285 

2.00 

0.00 

0.09 0 

.0268 

0 

.0198 

0 

.0089 

0.0004 

0 

.0014 

0 

.0004 

0 

.0288 

2.00 

0.00 

1.14 0 

.0772 

0 

.0202 

0 

.0128 

0.0006 

0 

.0013 

0 

.0004 

0 

.0291 

2.00- 

'0.01 

2.08 0 

.1189 

0 

.0205 

0 

.0161 

0.0006 

0 

.0013 

0 

.0004 

0 

.0294 

2.00- 

■0.01 

4.11 0 

.2112 

0 

.0214 

0 

.0235 

0.0010 

0 

.0012 

0 

.0003 

0 

. 0303 

2.00- 

•0.01 

8.08 0 

.3950 

0 

.0233 

0 

.0396 

0.0011 

0 

.0011 

0 

.0003 

0 

.0321 

2.00- 

■0.02 

12.16 0 

.5809 

0 

.0255 

0 

.0525 

0.0017 

0 

.0011 

0 

.0003 

0 

.0343 

2.00- 

•0.03 

16.09 0 

.7557 

0 

.0271 

0 

.0606 

0.0032 

0 

.0012 

0 

.0003 

0 

.0360 

2.00- 

•0.04 

20.06 0 

.9285 

0 

.0285 

0 

.0680 

0.0044 

0 

.0014 

0 

.0004 

0 

.0377 

2.00 

0.00 

0.13 0 

.0323 

0 

.0199 

0 

.0096 

0.0005 

0 

.0014 

0 

.0004 

0 

.0289 

STABILITY AXIS 

DRAG 

FORCE 

CORRECTED 

FOR BASE, CHAMBER, INTERNAL 





DUCT 

SKIN FRICTION 

AND ZERO-LIFT DRAG DUE TO 






BALANCE HOUSING GEOMETRY 








Q 

L/D 

ALPHA 

CL 


CD 


CM 

CY 


CDD 


CDBH 


CD UNC 

455.91 

-5.3461 

-3.89 - 

0.1538 


0.0288 

- 

0.0055 

-0.0003 


0.0022 


0.0050 


0.0379 

455.91 

-3.0364 

-1.87 - 

0.0644 


0.0212 


0.0019 

0.0001 


0.0022 


0.0050 


0.0303 

455.91 

-0.9899 

-0.85 - 

0.0195 


0.0197 


0.0055 

0.0001 


0.0022 


0.0050 


0.0288 

455.43 

1.0991 

0.09 

0.0218 


0.0199 


0.0089 

0.0004 


0.0022 


0.0050 


0.0289 

455.43 

3.2958 

1.14 

0.0716 


0.0217 


0.0128 

0.0006 


0.0022 


0.0050 


0.0307 

455.43 

4.5377 

2.08 

0.1127 


0.0248 


0.0161 

0.0006 


0.0023 


0.0050 


0.0337 

455.43 

5.5680 

4.11 

0.2034 


0.0365 


0.0235 

0.0010 


0.0023 


0.0050 


0 . 0453 

455.43 

4.8598 

8.08 

0.3815 


0.0785 


0.0396 

0.0011 


0.0023 


0.0050 


0.0873 

455.43 

3.7725 

12.16 

0.5555 


0.1472 


0.0525 

0.0017 


0.0023 


0.0050 


0.1559 

455.43 

3.0219 

16.09 

0.7109 


0.2352 


0.0606 

0.0032 


0.0023 


0.0050 


0.2440 

455.51 

2.4761 

20.06 

0.8541 


0.3449 


0.0680 

0.0044 


0.0022 


0.0050 


0.3538 

455.67 

1.3617 

0.13 

0.0272 


0.0200 


0.0096 

0.0005 


0.0022 


0.0050 


0.0290 
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Table Bill. Continued 


(b) Continued 


UPWT TEST - 1586 RUN = 21 MACH = 2.00 CONFIGURATION = FW 3 Ii 


BODY AXIS 

R/FT BETA 
2.00 0.00 
2.00 0.00 
2.01 0.00 
2.01 0.00 
2.00 0.00 
2 . 00 - 0.01 
2 . 00 - 0.01 
2 . 00 - 0.01 
2 . 00 - 0.02 
2 . 00 - 0.02 
2.00-0.03 
2.00 0.00 

STABILITY AXIS 


AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


ALPHA 

-3.78 

- 1.68 

-0.73 

0.25 

1.29 

2.29 

4.30 
8.27 

12.25 

16.24 

20.28 

0.26 


CN 

-0.1289 

-0.0447 

-0.0063 

0.0332 

0.0752 

0.1151 

0.1954 

0.3570 

0.5315 

0.7031 

0.8691 

0.0351 


CA 

0.0171 

0.0179 

0.0184 

0.0188 

0.0192 

0.0196 

0.0204 

0.0219 

0.0241 

0.0266 

0.0283 

0.0188 


CM 

-0.0040 

0.0028 

0.0057 

0.0089 

0.0123 

0.0156 

0.0220 

0.0341 

0.0477 

0.0590 

0.0682 

0.0093 


CY 

-0.0003 

0.0003 

0.0004 

0.0003 

0.0006 

0.0008 

0.0008 

0.0014 

0.0020 

0.0029 

0.0036 

0.0003 


CAC 

0.0013 

0.0013 

0.0012 

0.0012 

0.0011 

0.0011 

0.0010 

0.0009 

0.0010 

0.0011 

0.0011 

0.0012 


CAB 

0.0004 

0.0004 

0.0004 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 

0.0003 


DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

448.64 

-5.1714 

-3.78 

448.64 

-2.5483 

-1.68 

448.64 

-0.5963 

-0.73 

448.64 

1.4769 

0.25 

448.64 

3.3324 

1.29 

448.64 

4.5030 

2.29 

448.64 

5.3647 

4.30 

448.64 

4.7108 

8.27 

448.64 

3.7233 

12.25 

448.64 

2.9720 

16.24 

448.53 

2.4338 

20.28 

448.53 

1.5716 

0.26 


CL CD CM 

-0.1320 0.0255 -0.0040 

-0.0490 0.0192 0.0028 

-0.0110 0.0184 0.0057 

0.0279 0.0189 0.0089 

0.0695 0.0209 0.0123 

0.1087 0.0241 0.0156 

0.1875 0.0350 0.0220 

0.3437 0.0729 0.0341 

0.5071 0.1362 0.0477 

0.6598 0.2220 0.0590 

0.7970 0.3275 0.0682 

0.0298 0.0190 0.0093 


CY CDD CDBH 
0.0003 0.0021 0.0051 
0.0003 0.0021 0.0051 
0.0004 0.0022 0.0051 
0.0003 0.0022 0.0051 
0.0006 0.0022 0.0051 
0.0008 0.0022 0.0051 
0.0008 0.0022 0.0051 
0.0014 0.0022 0.0051 
0.0020 0.0023 0.0051 
0.0029 0.0023 0.0051 
0.0036 0.0022 0.0051 
0.0003 0.0022 0.0051 


CA UNC 
0.0259 
0.0268 
0.0272 
0.0276 
0.0279 
0.0283 
0.0290 
0.0304 
0.0327 
0.0354 
0.0371 
0.0276 


CD UNC 

0.0344 

0.0281 

0.0273 

0.0277 

0.0296 

0.0328 

0.0436 

0.0815 

0 . 1448 

0.2307 

0.3361 

0.0278 
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Tabic Bill. Continued 


(b) Concluded 


UPVJT TEST = 1586 RUN = 24 MACH = 2.16 CONFIGURATION = FW3I1 


BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT BETA 

ALPHA 

CN 

CA 

2.00 0.01 

-4.14 

-0.1309 

0.0166 

2.00 0.00 

-2.14 

-0.0562 

0.0176 

2.00 0.00 

-1.18 

-0.0202 

0.0181 

2.00 0.00 

-0.13 

0.0178 

0.0185 

2.00 0.00 

0.88 

0.0575 

0.0191 

2.00 0.00 

1.84 

0.0919 

0.0196 

2.00-0.01 

3.81 

0.1655 

0.0205 

2.00-0.01 

7.83 

0.3173 

0.0221 

2.00-0.02 

11.82 

0.4791 

0.0238 

2.01-0.03 

15.84 

0.6483 

0.0261 

2.00-0.03 

19.88 

0.8117 

0.0280 

2.00 0.00 

-0.15 

0.0203 

0.0185 


CM 

CY 

CAC 

CAB 

CA UNC 

-0.0054 

-0.0004 

0.0013 

0.0003 

0.0251 

0.0010 

0.0000 

0.0012 

0.0003 

0.0260 

0.0041 

0.0001 

0.0012 

0.0003 

0.0264 

0.0075 

0.0003 

0.0011 

0.0003 

0.0268 

0.0110 

0.0003 

0.0010 

0.0003 

0.0273 

0.0141 

0.0004 

0.0010 

0.0003 

0.0277 

0.0201 

0.0007 

0.0010 

0.0003 

0.0287 

0.0323 

0.0011 

0.0008 

0.0002 

0.0301 

0.0436 

0.0017 

0.0008 

0.0002 

0.0319 

0.0563 

0.0029 

0.0009 

0.0002 

0.0343 

0.0671 

0.0037 

0.0009 

0.0002 

0.0363 

0.0085 

0.0002 

0.0011 

0.0003 

0.0268 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D 

438.74 -5.1295 

438.74 -3.0478 

438.74 -1.3231 

438.74 0.7087 

438.87 2.6131 

438.87 3.8260 

438.87 5.0411 

438.87 4.6917 

438.87 3.7696 

438.87 3.0172 

438.87 2.4690 

438.87 0.8480 


ALPHA 

CL 

-4.14 

-0.1335 

-2.14 

-0.0600 

-1.18 

-0.0244 

-0.13 

0.0131 

0.88 

0.0522 

1.84 

0.0861 

3.81 

0.1585 

7.83 

0.3053 

11.82 

0.4573 

15.84 

0.6092 

19.88 

0.7458 

-0.15 

0.0157 


CD 

CM 

0.0260 

-0.0054 

0.0197 

0.0010 

0.0185 

0.0041 

0.0185 

0.0075 

0.0200 

0.0110 

0.0225 

0.0141 

0.0314 

0.0201 

0.0651 

0.0323 

0.1213 

0.0436 

0 .2019 

0.0563 

0.3021 

0.0671 

0.0185 

0.0085 


CY 

CDD 

-0.0004 

0.0021 

0.0000 

0.0021 

0.0001 

0.0021 

0.0003 

0.0021 

0.0003 

0.0021 

0.0004 

0.0021 

0.0007 

0.0022 

0.0011 

0.0022 

0.0017 

0.0023 

0.0029 

0.0023 

0.0037 

0.0022 

0.0002 

0.0021 


CDBH CD UNC 
0.0048 0.0345 
0.0048 0.0281 
0.0048 0.0269 
0.0048 0.0268 
0.0048 0.0282 
0.0048 0.0307 
0.0048 0.0396 
0.0048 0.0731 
0.0048 0.1293 
0.0048 0.2100 
0.0048 0.3101 
0.0048 0.0268 
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Table Bill. Continued 


(c) FW4I1 


UPWT TEST - 1586 RUN - 9 MACH = 1.60 CONFIGURATION = FW 4 I]_ 


BODY AXIS A 

R/FT BETA ALPHA 

2.00 0.00 -3.86 
1.99 0.00 -1.86 

2.00 0.00 -0.86 

2.00 0.00 0.13 

2.00 0.00 1.16 

2.00 0.00 2.22 

2.00 0.00 4.17 

2.00 0.00 6.15 
2.00-0.01 8.17 

2.00 0.00 0.17 


FORCE CORRECTED FOR 


CN 

CA 

CM 

-0.1778 

0.0174 

-0.0080 

-0.0715 

0.0179 

0.0001 

-0.0203 

0.0182 

0.0041 

0.0316 

0.0186 

0.0083 

0.0869 

0.0191 

0.0129 

0.1420 

0.0196 

0.0175 

0.2430 

0.0207 

0.0264 

0.3446 

0.0218 

0.0354 

0.4473 

0.0226 

0.0431 

0.0348 

0.0186 

0.0087 


BASE AND 

CHAMBER 

PRESSURE 

CY 

CAC 

CAB 

0.0001 

0.0014 

0.0004 

0.0001 

0.0014 

0.0004 

0.0001 

0.0013 

0.0004 

0.0002 

0.0013 

0.0004 

0.0003 

0.0012 

0.0003 

0.0006 

0.0012 

0.0003 

0.0010 

0.0011 

0.0003 

0.0014 

0.0010 

0.0003 

0.0018 

0.0010 

0.0003 

0.0003 

0.0013 

0.0004 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

454.95 

-6.1234 

-3.86 

455.12 

-3.6939 

-1.86 

455.17 

-1.3002 

-0.86 

455.17 

1.4649 

0.13 

455.17 

3.9442 

1.16 

455.17 

5.4446 

2.22 

455.17 

6.1568 

4.17 

455.17 

5.7181 

6.15 

455.17 

5.0524 

8.17 

455.17 

1.6337 

0.17 


CL 

CD 

CM 

-0.1799 

0.0294 

-0.0080 

-0.0748 

0.0203 

0.0001 

-0.0240 

0.0185 

0.0041 

0.0274 

0.0187 

0.0083 

0.0822 

0.0208 

0.0129 

0.1367 

0.0251 

0.0175 

0.2361 

0.0384 

0.0264 

0.3353 

0.0586 

0.0354 

0.4342 

0.0860 

0.0431 

0.0306 

0.0187 

0.0087 


CY 

CDD 

CDBH 

0.0001 

0.0016 

0.0042 

0.0001 

0.0017 

0.0042 

0.0001 

0.0017 

0.0042 

0.0002 

0.0017 

0.0042 

0.0003 

0.0017 

0.0042 

0.0006 

0.0017 

0.0042 

0.0010 

0.0017 

0.0042 

0.0014 

0.0018 

0.0042 

0.0018 

0.0017 

0.0042 

0.0003 

0.0017 

0.0042 


CA UNC 
0.0251 
0.0256 
0.0258 
0.0261 
0.0266 
0.0271 
0.0281 
0.0291 
0 . 0298 
0.0261 


CD UNC 
0.0371 
0.0279 
0.0260 
0.0262 
0.0283 
0.0325 
0.0457 
0.0659 
0.0931 
0.0262 
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Table Bill. Continued 


(c) Continued 


UPWT TEST — 1586 RUN = 12 MACH — 1.80 CONFIGURATION FW4I1 


BODY AXIS 


AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT 

2.01 

2.01 

2.01 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 


BETA 

ALPHA 

CN 

0.01 

-3.98 

-0.1557 

0.00 

-1.92 

-0.0637 

0.00 

-0.99 

-0.0227 

0.00 

0.02 

0.0228 

0.00 

1.06 

0.0708 

0.00 

2.07 

0.1156 

0.00 

4.08 

0.2055 

0.00 

6.06 

0.2977 

0.00 

8.01 

0.3860 

0.00 

0.04 

0.0266 


CA 

CM 

CY 

0.0165 

-0.0063 

0.0000 

0.0171 

0.0002 

0.0001 

0.0174 

0.0031 

0.0002 

0.0177 

0.0063 

0.0003 

0.0180 

0.0098 

0.0005 

0.0184 

0.0130 

0.0007 

0.0191 

0.0195 

0.0011 

0.0198 

0.0265 

0.0013 

0.0205 

0.0335 

0.0017 

0.0177 

0.0067 

0.0003 


CAC 

CAB 

CA UNC 

0.0012 

0.0003 

0.0233 

0.0012 

0.0003 

0.0239 

0.0011 

0.0003 

0.0241 

0.0011 

0.0003 

0.0244 

0.0010 

0.0003 

0.0247 

0.0010 

0.0003 

0.0250 

0.0009 

0.0003 

0.0257 

0.0009 

0.0003 

0.0264 

0.0009 

0.0003 

0 . 0271 

0.0011 

0.0003 

0.0244 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

455.87 

-5.7850 

455.87 

-3.4617 

455.87 

-1.4612 

455.87 

1.0796 

455.87 

3.4474 

455.87 

4.9144 

455.87 

5.9180 

455.87 

5.6668 

455.87 

5.0596 

455.87 

1.2936 


ALPHA 

CL 

-3.98 

-0.1574 

-1.92 

-0.0665 

-0.99 

-0.0259 

0.02 

0.0191 

1.06 

0.0666 

2.07 

0.1109 

4.08 

0.1994 

6.06 

0.2895 

8.01 

0.3747 

0.04 

0.0229 


CD 

CM 

0.0272 

-0.0063 

0.0192 

0.0002 

0.0178 

0.0031 

0.0177 

0.0063 

0.0193 

0.0098 

0.0226 

0.0130 

0.0337 

0.0195 

0.0511 

0.0265 

0.0741 

0.0335 

0.0177 

0.0067 


CY 

CDD 

0.0000 

0.0016 

0.0001 

0.0016 

0.0002 

0.0016 

0.0003 

0.0016 

0.0005 

0.0017 

0.0007 

0.0017 

0.0011 

0.0017 

0.0013 

0.0017 

0.0017 

0.0017 

0.0003 

0.0016 


CDBH CD UNC 
0.0037 0.0341 
0.0037 0.0260 
0.0037 0.0245 
0.0037 0.0244 
0.0037 0.0260 
0.0037 0.0292 
0.0037 0.0402 
0.0037 0.0576 
0.0037 0.0806 
0.0037 0.0244 
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Table Bill. Continued 


(c) Continued 


UPWT TEST = 1586 RUN = 13 MACH =2.00 CONFIGURATION = FW^ 


BODY AXIS 

R/FT BETA 
2.00 0.00 
2.00 0.00 
2.00 0.00 
2.00 0.00 
2.00 0.00 
2.00 0.00 
2.00 0.00 
2.00 0.00 
2.00 0.00 
2.00 0.00 

STABILITY AXIS 


Q 

448.71 

448.71 

448.71 

448.71 

448.71 

448.71 

448.71 

448.71 

448.71 

448.71 


L/D 

-5.4878 

-2.9846 

-0.8313 

1.6542 

3.6639 

4.8715 

5.7540 

5.4913 

4.9054 

1.8236 


AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


ALPHA CN 
-3.72 -0.1260 
-1.77 -0.0489 
-0.78 -0.0101 
0.27 0.0316 

1.28 0.0724 

2.23 0.1103 

4.30 0.1921 

6.21 0.2689 

8.29 0.3547 

0.30 0.0346 


0.0152 

-0.0046 

0 

0.0159 

0.0007 

0 

0.0162 

0.0033 

0 

0.0166 

0.0062 

0 , 

0.0170 

0.0092 

0, 

0.0174 

0.0120 

0. 

0.0180 

0.0174 

0 . 

0.0185 

0.0225 

0 . 

0.0191 

0.0284 

0 . 

0.0167 

0.0065 

0 . 


CY CAC CAB 

.0000 0.0010 0.0003 
.0002 0.0010 0.0003 
0002 0.0010 0.0003 

0003 0.0009 0.0003 

0004 0.0009 0.0003 

0006 0.0009 0.0002 

0010 0.0008 0.0002 
0013 0.0008 0.0002 

0017 0.0007 0.0002 

0003 0.0009 0.0003 


E0RCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


ALPHA 

CL 

-3.72 

-0.1281 

-1.77 

-0.0520 

-0.78 

-0.0136 

0.27 

0.0277 

1.28 

0.0681 

2.23 

0.1055 

4.30 

0.1859 

6.21 

0.2608 

8.29 

0.3434 

0.30 

0.0307 


CD CM 

0.0233 -0.0046 
0.0174 0.0007 

0.0163 0.0033 

0.0168 0.0062 
0.0186 0.0092 

0.0216 0.0120 
0.0323 0.0174 

0.0475 0.0225 

0.0700 0.0284 

0.0168 0.0065 


CY 

CDD 

0.0000 

0.0015 

0.0002 

0.0016 

0.0002 

0.0016 

0.0003 

0.0016 

0.0004 

0.0016 

0.0006 

0.0016 

0.0010 

0.0016 

0.0013 

0.0016 

0.0017 

0.0017 

0.0003 

0.0016 


CDBH 

0.0038 

0.0038 

0.0038 

0.0038 

0.0038 

0.0038 

0.0038 

0.0038 

0.0038 

0.0038 


CA UNC 
0.0218 
0.0225 
0.0228 
0.0232 
0.0235 
0.0239 
0.0244 
0.0249 
0.0255 
0.0232 


CD UNC 
0.0300 
0.0240 
0.0229 
0.0233 
0.0251 
0.0281 
0.0388 
0.0539 
0.0764 
0.0234 
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Table Bill. Continued 


(c) Concluded 


UPWT TEST 

= 1586 

RUN = 

16 MACH 

= 2.16 

CONFIGURATION = 

FW 4I ^ 

BODY AXIS 

AXIAL FORCE CORRECTED FOR 

BASE AND 

CHAMBER 

PRESSURE 

R/FT BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

1.99 0.00 

-4.16 

-0.1309 

0.0145 

-0.0050 

- 0.0001 

0.0010 

0.0003 

1.99 0.00 

-2.16 

-0.0578 

0.0153 

0.0000 

0.0000 

0.0009 

0 .0003 

1.99 0.00 

-1.18 

-0.0217 

0.0158 

0.0027 

0.0001 

0.0009 

0.0003 

1.99 0.00 

- 0.20 

0.0141 

0.0161 

0.0054 

0.0002 

0.0009 

0.0003 

2.00 0.00 

0.91 

0.0551 

0.0167 

0.0084 

0.0003 

0.0008 

0.0002 

1.99 0.00 

1.85 

0.0890 

0.0170 

0.0109 

0.0004 

0.0008 

0 .0002 

2.00 0.00 

3.85 

0.1629 

0.0178 

0.0158 

0.0006 

0.0008 

0.0002 

2 . 00 - 0.01 

5.88 

0.2388 

0.0184 

0.0212 

0.0012 

0.0007 

0.0002 

2 . 00 - 0.01 

7.89 

0.3151 

0.0189 

0.0263 

0.0016 

0.0007 

0.0002 

2.00 0.00 

-0.19 

0.0138 

0.0162 

0.0052 

0.0003 

0.0009 

0.0003 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D 

438.77 -5.5405 

438.77 -3.4579 

438.77 -1.5275 

438.77 0.6622 

438.77 2.9202 

438.77 4.2546 

438.77 5.4836 

438.77 5.4138 

438.77 4.9212 

438.81 0.6405 


ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

-4.16 

-0.1325 

0.0239 

-0.0050 

- 0.0001 

0.0015 

0.0035 

-2.16 

-0.0605 

0.0175 

0.0000 

0.0000 

0.0016 

0.0035 

-1.18 

-0.0247 

0.0162 

0.0027 

0.0001 

0.0016 

0.0035 

- 0.20 

0.0107 

0.0161 

0.0054 

0.0002 

0.0016 

0.0035 

0.91 

0.0512 

0.0175 

0.0084 

0.0003 

0.0016 

0.0035 

1.85 

0.0846 

0.0199 

0.0109 

0.0004 

0.0016 

0.0035 

3.85 

0.1573 

0.0287 

0.0158 

0.0006 

0.0016 

0.0035 

5.88 

0.2314 

0.0427 

0.0212 

0.0012 

0.0016 

0.0035 

7.89 

0.3051 

0.0620 

0.0263 

0.0016 

0.0016 

0.0035 

-0.19 

0.0104 

0.0162 

0.0052 

0.0003 

0.0016 

0.0035 


CA UNC 
0.0208 
0.0216 
0.0220 
0.0224 
0.0228 
0.0231 
0.0239 
0.0245 
0.0250 
0.0224 


CD UNC 
0.0302 
0.0238 
0.0225 
0.0223 
0.0237 
0.0260 
0.0348 
0.0488 
0.0680 
0.0224 
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Table Bill. Continued 


(d) FWjI 2 


UPWT TEST - 1586 RUN - 79 MACH = 1.60 CONFIGURATION = FW 1 I 2 


BODY AXIS 


AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT BETA 
2.00 0.01 
2.00 0.00 
2.00 0.00 
2.00 0.00 
1.99 0.00 
1.99 0.00 
1.99-0.01 
2 . 00 - 0.01 
2 . 00 - 0.02 
2 . 00 - 0.02 
2 . 00 - 0.02 
2.00 0.00 


ALPHA 

CN 

-3.78 

-0 . 1447 

-1.81 

-0.0585 

-0.84 

-0.0154 

0.19 

0.0288 

1.14 

0.0709 

2.18 

0.1178 

4.16 

0.2042 

8.16 

0.3807 

12.22 

0.5525 

16.20 

0.7162 

18.18 

0.7957 

0.18 

0.0308 


CA CM 

0.0168 -0.0025 
0.0178 0.0038 

0.0182 0.0075 

0.0184 0.0115 

0.0185 0.0149 

0.0184 0.0187 

0.0183 0.0250 

0.0179 0.0370 

0.0178 0.0474 

0.0182 0.0572 

0.0187 0.0641 

0.0185 0.0117 


CY 

CAC 

-0.0004 

0.0022 

-0.0001 

0.0021 

0.0000 

0.0020 

0.0002 

0.0020 

0.0002 

0.0020 

0.0005 

0.0019 

0.0004 

0.0018 

0.0013 

0.0016 

0.0019 

0.0013 

0.0029 

0.0013 

0.0026 

0.0012 

0.0002 

0.0020 


CAB CA UNC 
0.0006 0.0280 
0.0006 0.0290 
0.0006 0.0292 
0.0006 0.0295 
0.0005 0.0295 
0.0005 0.0293 
0.0005 0.0291 
0.0005 0.0285 
0.0004 0.0281 
0.0004 0.0284 
0.0004 0.0289 
0.0006 0.0295 


STABILITY AXIS 


DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D 

455.12 -5.6393 

455.04 -3.2330 

455.04 -1.1405 

455.04 1.2213 

455.04 3.2248 

455.00 4.8422 

454.66 5.9246 

454.66 5.1168 

454.70 3.9316 

454.91 3.1028 

454.91 2.7874 

455.17 1.3271 


ALPHA 

CL 

-3.78 

-0.1486 

-1.81 

-0.0636 

-0.84 

-0.0210 

0.19 

0.0226 

1.14 

0.0642 

2.18 

0.1106 

4.16 

0.1955 

8.16 

0.3667 

12.22 

0.5278 

16.20 

0.6735 

18.18 

0.7406 

0.18 

0.0246 


CD CM 

0.0263 -0.0025 
0.0197 0.0038 

0.0184 0.0075 

0.0185 0.0115 

0.0199 0.0149 

0.0228 0.0187 

0.0330 0.0250 

0.0717 0.0370 

0.1343 0.0474 

0.2171 0.0572 

0.2657 0.0641 

0.0186 0.0117 


CY 

CDD 

-0.0004 

0.0024 

-0.0001 

0.0024 

0.0000 

0.0024 

0.0002 

0.0024 

0.0002 

0.0025 

0.0005 

0.0025 

0.0004 

0.0025 

0.0013 

0.0025 

0.0019 

0.0025 

0.0029 

0.0024 

0.0026 

0.0024 

0.0002 

0.0024 


CDBH CD UNC 
0.0060 0.0375 
0.0060 0.0308 
0.0060 0.0295 
0.0060 0.0296 
0.0060 0.0309 
0.0060 0.0338 
0.0060 0.0438 
0.0060 0.0822 
0.0060 0.1444 
0.0060 0.2271 
0.0060 0.2756 
0.0060 0.0296 


242 



Table Bill. Continued 


(d) Continued 


UPWT TEST 

= 1586 

RUN = 

83 MACH 

II 

►— 1 
CO 

o 

CONFIGURATION = 

FW 2 


BODY AXIS 

AXIAL FORCE CORRECTED FOR 

BASE AND 

CHAMBER 

PRESSURE 


R/FT BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.00 0.00 

-3.94 

-0.1373 

0.0169 

-0.0038 

-0.0004 

0.0019 

0.0005 

0 . 0269 

2.00 0.00 

-1.89 

-0.0518 

0.0176 

0.0019 

0.0000 

0.0018 

0.0005 

0.0276 

2.00 0.00 

-0.92 

-0.0110 

0.0180 

0.0049 

0.0001 

0.0017 

0.0005 

0 . 0279 

2.00 0.00 

0.07 

0.0283 

0.0183 

0.0079 

0.0003 

0.0017 

0.0005 

0 . 0281 

2.00 0.00 

1.06 

0.0702 

0.0186 

0.0113 

0.0003 

0.0016 

0.0004 

0.0283 

2.00 0.00 

2.05 

0.1083 

0.0186 

0.0143 

0.0006 

0.0016 

0.0004 

0.0284 

2.00 0.00 

4.06 

0.1910 

0.0187 

0.0213 

0.0007 

0.0015 

0.0004 

0.0283 

2.00-0 .01 

8.03 

0.3446 

0.0188 

0.0350 

0.0010 

0.0013 

0.0004 

0 . 0282 

2 .00-0 .01 

12.05 

0.4955 

0.0192 

0.0485 

0.0016 

0.0012 

0.0003 

0.0286 

2.00-0 .01 

16.09 

0.6492 

0.0195 

0.0614 

0.0022 

0.0012 

0.0003 

0.0289 

2 .00-0 .01 

20.01 

0.7981 

0.0202 

0.0720 

0.0019 

0.0012 

0.0004 

0.0296 

2.00 0.00 

0.10 

0.0308 

0.0184 

0.0083 

0.0003 

0.0016 

0.0005 

0.0282 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

455.71 

-5.3488 

-3.94 

-0.1405 

0.0263 

-0.0038 

-0.0004 

0.0023 

0.0054 

0.0363 

455 .71 

-2 .9088 

-1.89 

-0.0562 

0.0193 

0.0019 

0.0000 

0.0023 

0.0054 

0.0293 

455 .71 

-0.8724 

-0.92 

-0.0159 

0.0182 

0.0049 

0.0001 

0.0023 

0.0054 

0 .0281 

455.71 

1.2478 

0.07 

0.0229 

0.0183 

0.0079 

0.0003 

0.0024 

0.0054 

0 .0282 

455.71 

3.2319 

1.06 

0.0643 

0.0199 

0.0113 

0.0003 

0.0024 

0.0054 

0 .0297 

455.71 

4.5277 

2.05 

0.1018 

0.0225 

0.0143 

0.0006 

0.0024 

0.0054 

0 . 0322 

455.71 

5.7029 

4.06 

0.1831 

0.0321 

0.0213 

0.0007 

0.0024 

0.0054 

0 .0418 

455.71 

4.9772 

8.03 

0.3318 

0.0667 

0.0350 

0.0010 

0.0024 

0.0054 

0.0761 

455 . 47 

3.8739 

12.05 

0.4731 

0.1221 

0.0485 

0.0016 

0.0025 

0.0054 

0 . 1314 

455.47 

3.0752 

16.09 

0.6101 

0.1984 

0.0614 

0.0022 

0.0024 

0.0054 

0 .2076 

455.47 

2.5162 

20.01 

0.7341 

0.2918 

0.0720 

0.0019 

0.0024 

0.0054 

0.3010 

455.47 

1.3771 

0.10 

0.0254 

0.0184 

0.0083 

0.0003 

0.0024 

0.0054 

0 . 0283 
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Table Bill. Continued 


(d) Continued 


UPWT TEST = 1586 RUN = 84 MACH 


2.00 CONFIGURATION = FW^ 


BODY AXIS 

R/FT BETA 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2.00 0.00 

2 . 00 - 0.01 

2 . 00 - 0.01 

2 . 00 - 0.01 

2 . 00 - 0.02 

2.00 0.00 

STABILITY AXIS 


AXIAL FORCE CORRECTED FOR BASE AND CHAMBER 


ALPHA 

CN 

-3.71 

-0.1169 

-1.76 

-0.0431 

-0.73 

-0.0040 

0.25 

0.0326 

1.28 

0.0737 

2.28 

0.1111 

4.27 

0.1857 

8.27 

0.3304 

12.24 

0.4707 

16.24 

0.6115 

20.27 

0.7536 

0.21 

0.0336 


CA 

CM 

0.0160 

-0.0022 

0.0167 

0.0024 

0.0170 

0.0049 

0.0173 

0.0072 

0.0176 

0.0098 

0.0177 

0.0124 

0.0181 

0.0184 

0.0189 

0.0317 

0.0197 

0.0460 

0.0203 

0.0602 

0.0205 

0.0728 

0.0173 

0.0074 


CY 

CAC 

-0.0002 

0.0017 

0.0001 

0.0016 

0.0004 

0.0015 

0.0004 

0.0014 

0.0004 

0.0014 

0.0005 

0.0013 

0.0007 

0.0012 

0.0013 

0.0011 

0.0020 

0.0010 

0.0022 

0.0010 

0.0028 

0.0014 

0.0004 

0.0015 


PRESSURE 

CAB CA UNC 
0.0005 0.0259 
0.0004 0.0264 
0.0004 0.0266 
0.0004 0.0269 
0.0004 0.0272 
0.0004 0.0271 
0.0003 0.0274 
0.0003 0.0281 
0.0003 0.0289 
0.0003 0.0296 
0.0005 0.0303 
0.0004 0.0270 


DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D 

448.53 -5.1120 

448.53 -2.6552 

448.53 -0.5339 

448.53 1.5496 

448.53 3.5139 

448.53 4.7349 

448.53 5.5813 

448.53 4.7984 

448.53 3.7668 

448.53 3.0106 

448.53 2.4676 

448.53 1.6009 


ALPHA CL 
-3.71 -0.1205 
-1.76 -0.0477 
-0.73 -0.0091 
0.25 0.0270 

1.28 0.0676 

2.28 0.1044 

4.27 0.1777 

8.27 0.3173 

12.24 0.4481 

16.24 0.5731 

20.27 0.6907 

0.21 0.0280 


CD CM 

0.0236 -0.0022 
0.0180 0.0024 

0.0170 0.0049 

0.0174 0.0072 

0.0192 0.0098 

0.0221 0.0124 
0.0318 0.0184 

0.0661 0.0317 

0.1190 0.0460 

0.1903 0.0602 

0.2799 0.0728 

0.0175 0.0074 


CY 

CDD 

-0.0002 

0.0022 

0.0001 

0.0022 

0.0004 

0.0023 

0.0004 

0.0023 

0.0004 

0.0023 

0.0005 

0.0023 

0.0007 

0.0023 

0.0013 

0.0024 

0.0020 

0.0024 

0.0022 

0.0024 

0.0028 

0.0024 

0.0004 

0.0023 


CDBH CD UNC 
0.0055 0.0334 
0.0055 0.0277 
0.0055 0.0267 
0.0055 0.0271 
0.0055 0.0288 
0.0055 0.0315 
0.0055 0.0412 
0.0055 0.0753 
0.0055 0.1280 
0.0055 0.1995 
0.0055 0.2895 
0.0055 0.0271 
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Table Bill. Continued 


(d) Concluded 


UPWT TEST = 1586 RUN - 88 MACH = 2.16 CONFIGURATION = FW^ 


BODY AXIS 

AXIAL FORCE CORRECTED FOR 

BASE AND 

CHAMBER 

PRESSURE 


R/FT BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.00 0.01 

-4.09 

-0.1241 

0.0158 

-0.0034 

-0.0004 

0.0016 

0.0004 

0. 

0252 

2.00 0.00 

-2.10 

-0.0512 

0.0166 

0.0014 

0.0000 

0.0014 

0.0004 

0 . 

0258 

2.00 0.00 

-1.04 

-0.0132 

0.0170 

0.0037 

0.0001 

0.0014 

0.0004 

0 . 

0262 

2.00 0.00 

-0.10 

0.0202 

0.0172 

0.0061 

0.0001 

0.0014 

0.0004 

0 . 

0264 

2.00 0.00 

0.96 

0.0582 

0.0175 

0.0088 

0.0003 

0.0013 

0.0004 

0 . 

0265 

2.00 0.00 

1.97 

0.0960 

0.0178 

0.0116 

0.0003 

0.0012 

0.0003 

0 . 

0267 

2.00-0.01 

3.91 

0.1656 

0.0183 

0.0167 

0.0006 

0.0011 

0.0003 

0 . 

0271 

2.01-0.01 

7.95 

0.3061 

0.0196 

0.0286 

0.0010 

0.0009 

0.0003 

0 . 

0282 

2.01-0.01 

11.94 

0.4412 

0.0206 

0.0425 

0.0012 

0.0009 

0.0003 

0 . 

0292 

2.00-0.02 

15.93 

0.5770 

0.0212 

0.0578 

0.0019 

0.0009 

0.0003 

0 . 

0300 

2.00-0.03 

19.90 

0.7117 

0.0214 

0.0713 

0.0029 

0.0012 

0.0004 

0 . 

0306 

2.00 0.00 
STABILITY AXIS 

-0.08 0.0194 0.0173 0.0062 0.0001 0.0014 0.0004 

DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 

0 . 

0265 

Q L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

438.81 -5.1651 

-4.09 

-0.1271 

0.0246 

-0.0034 

-0.0004 

0.0022 

0.0051 

0 

.0340 

438.81 -2.9897 

-2.10 

-0.0553 

0.0185 

0.0014 

0.0000 

0.0022 

0.0051 

0 

.0277 

438.94 -1.0370 

-1.04 

-0.0179 

0.0172 

0.0037 

0.0001 

0.0022 

0.0051 

0 

.0264 

438.94 0.8819 

-0.10 

0.0151 

0.0172 

0.0061 

0.0001 

0.0022 

0.0051 

0 

.0263 

438.97 2.8528 

0.96 

0.0526 

0.0184 

0.0088 

0.0003 

0.0022 

0.0051 

0 

.0275 

438.94 4.2621 

1.97 

0.0899 

0.0211 

0.0116 

0.0003 

0.0022 

0.0051 

0 

.0300 

438.94 5.3529 

3.91 

0.1582 

0.0296 

0.0167 

0.0006 

0.0023 

0.0051 

0 

.0384 

438.94 4.7639 

7.95 

0.2939 

0.0617 

0.0286 

0.0010 

0.0023 

0.0051 

0 

.0703 

438.94 3.7756 

11.94 

0.4202 

0.1113 

0.0425 

0.0012 

0.0023 

0.0051 

0 

.1198 

438.94 3.0309 

15.93 

0.5412 

0.1786 

0.0578 

0.0019 

0.0023 

0.0051 

0 

.1872 

438.94 2.4929 

19.90 

0.6533 

0.2621 

0.0713 

0.0029 

0.0023 

0.0051 

0 

.2710 

438.87 0.8271 

-0.08 

0.0143 

0.0173 

0.0062 

0.0001 

0.0022 

0.0051 

0 

.0264 
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Table Bill . Continued 


(e) FW 3 I 2 


UPWT TEST = 1586 RUN = 57 MACH = 1.60 CONFIGURATION = FW 3 I 2 


BODY AXIS 

AXIAL FORCE 

CORRECTED FOR 

BASE AND 

CHAMBER 

PRESSURE 


R/FT 

BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.00 

0.00 

- 3.81 

- 0.1788 

0.0186 

- 0.0064 

- 0.0002 

0.0022 

0.0006 

0.0293 

2.00 

0.00 

- 1.82 

- 0.0757 

0.0187 

0.0014 

0.0004 

0.0021 

0.0006 

0.0294 

2.00 

0.00 

- 0.81 

- 0.0232 

0.0189 

0.0054 

0.0003 

0.0020 

0.0006 

0.0295 

2.00 

0.00 

0.18 

0.0300 

0.0191 

0.0094 

0.0004 

0.0020 

0.0006 

0.0296 

2.00 

0.00 

1.13 

0.0811 

0.0193 

0.0132 

0.0006 

0.0019 

0.0005 

0.0298 

1.99 

0.00 

2.20 

0.1380 

0.0196 

0.0176 

0.0008 

0.0019 

0.0005 

0.0301 

1.99 

0.00 

4.13 

0.2391 

0.0202 

0.0255 

0.0011 

0.0018 

0.0005 

0.0305 

2.00 

0.00 

8.19 

0.4515 

0.0218 

0.0437 

0.0023 

0.0017 

0.0005 

0.0320 

2.00 

0.00 

12.19 

0.6451 

0.0227 

0.0592 

< 0.0034 

0.0016 

0.0005 

0.0329 

2.00 

0.00 

16.19 

0.8372 

0.0231 

0.0720 

0.0027 

0.0017 

0.0005 

0.0334 

2.00 

0.00 

0.22 

0.0345 

0.0192 

0.0098 

0.0006 

0.0020 

0.0006 

0.0297 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

455.00 

- 5.9823 

- 3.81 

- 0.1822 

0.0305 

- 0.0064 

- 0.0002 

0.0022 

0.0057 

0.0412 

455.00 

- 3.8069 

- 1 . 82 . 

- 0.0804 

0.0211 

0.0014 

0.0004 

0.0023 

0.0057 

0.0318 

455.00 

- 1.4858 

- 0.81 

- 0.0285 

0.0192 

0.0054 

0.0003 

0.0023 

0.0057 

0.0298 

455.00 

1.2644 

0.18 

0.0243 

0.0192 

0.0094 

0.0004 

0.0023 

0.0057 

0.0297 

455.00 

3.5764 

1.13 

0.0748 

0.0209 

0.0132 

0.0006 

0.0023 

0.0057 

0.0314 

455.00 

5.2592 

2.20 

0.1311 

0.0249 

0.0176 

0.0008 

0.0023 

0.0057 

0.0353 

455.00 

6.1783 

4.13 

0.2305 

0.0373 

0.0255 

0.0011 

0.0023 

0.0057 

0.0476 

455.00 

5.0887 

8.19 

0.4366 

0.0858 

0.0437 

0.0023 

0.0023 

0.0057 

0.0960 

455.00 

3.9036 

12.19 

0.6179 

0.1583 

0.0592 

0.0034 

0.0023 

0.0057 

0.1684 

455.00 

3.0896 

16.19 

0.7890 

0.2554 

0.0720 

0.0027 

0.0023 

0.0057 

0.2655 

455.00 

1.4844 

0.22 

0.0287 

0.0193 

0.0098 

0.0006 

0.0023 

0.0057 

0.0299 
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Table Bill. Continued 


(e) Continued 


UPWT TEST = 158 6 RUN = 61 MACH = 1.80 CONFIGURATION = FW 3 I 2 


BODY AXIS 

AXIAL FORCE CORRECTED FOR 

BASE AND 

CHAMBER 

PRESSURE 

R/FT BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.01 0.00 

-3.91 

-0.1573 

0.0183 

-0.0059 

-0.0002 

0.0018 

0.0005 

0.0278 

2.00 0.00 

-1.85 

-0.0652 

0.0185 

0.0011 

0.0000 

0.0017 

0.0005 

0.0279 

2.00 0.00 

-0.89 

-0.0228 

0.0186 

0.0045 

0.0004 

0.0016 

0.0005 

0.0280 

2.00 0.00 

0.09 

0.0212 

0.0187 

0.0078 

0.0005 

0.0016 

0.0004 

0.0281 

2.00 0.00 

1.09 

0.0667 

0.0190 

0.0111 

0.0005 

0.0016 

0.0004 

0.0283 

2.00 0.00 

2.09 

0.1134 

0.0192 

0.0147 

0.0009 

0.0015 

0.0004 

0.0284 

2.00 0.00 

4.13 

0.2049 

0.0196 

0.0221 

0.0013 

0.0014 

0.0004 

0.0287 

2.00-0.01 

8.07 

0.3879 

0.0204 

0.0376 

0.0021 

0.0013 

0.0004 

0.0294 

1.99-0.01 

12.13 

0.5793 

0.0218 

0.0545 

0.0029 

0.0012 

0.0003 

0.0309 

2.00-0.01 

16.14 

0.7607 

0.0237 

0.0661 

0.0048 

0.0013 

0.0004 

0.0328 

2.00-0.02 

20.14 

0.9384 

0.0244 

0.0762 

0.0061 

0.0014 

0.0004 

0.0336 

2.00 0.00 

0.12 

0.0243 

0.0189 

0.0083 

0.0007 

0.0016 

0.0004 

0.0282 

STABILITY AXIS 

DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

455.55 -5.5309 

-3.91 

-0.1601 

0.0289 

-0.0059 

-0.0002 

0.0021 

0.0051 

0.0385 

455.55 -3.3744 

-1.85 

-0.0694 

0.0205 

0.0011 

0.0000 

0.0022 

0.0051 

0.0300 

455.55 -1.4459 

-0.89 

-0.0274 

0.0189 

0.0045 

0.0004 

0.0022 

0.0051 

0.0283 

455.55 0.8601 

0.09 

0.0161 

0.0188 

0.0078 

0.0005 

0.0022 

0.0051 

0.0281 

455.55 3.0152 

1.09 

0.0611 

0.0203 

0.0111 

0.0005 

0.0022 

0.0051 

0.0295 

455.55 4.5979 

2.09 

0.1072 

0.0233 

0.0147 

0.0009 

0.0022 

0.0051 

0.0325 

455.55 5.7582 

4.13 

0.1972 

0.0342 

0.0221 

0.0013 

0.0023 

0.0051 

0.0434 

455.55 5.0261 

8.07 

0.3748 

0.0746 

0.0376 

0.0021 

0.0023 

0.0051 

0.0835 

455.55 3.8802 

12.13 

0.5547 

0.1430 

0.0545 

0.0029 

0.0023 

0.0051 

0.1519 

455.55 3.0614 

16.14 

0.7163 

0.2340 

0.0661 

0.0048 

0.0023 

0.0051 

0.2429 

455.55 2.5004 

20.14 

0.8642 

0.3456 

0.0762 

0.0061 

0.0022 

0.0051 

0.3546 

455.55 1.0116 

0.12 

0.0192 

0.0190 

0.0083 

0.0007 

0.0022 

0.0051 

0.0283 


247 



Tabic Bill. Continued 


(e) Continued 


UPWT TEST 

- 1586 

RUN = 

64 MACH 

= 2.00 

CONFIGURATION = 

FW 31 2 


BODY AXIS 

AXIAL FORCE CORRECTED FOR 

BASE AND 

CHAMBER 

PRESSURE 


R/FT BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.00 0.00 

-3.67 

-0.1276 

0.0172 

-0.0048 

-0.0001 

0.0015 

0.0004 

0.0264 

2.00 0.00 

-1.67 

-0.0490 

0.0175 

0.0015 

0.0001 

0.0014 

0.0004 

0.0266 

2.00 0.00 

-0.76 

-0.0136 

0.0177 

0.0041 

0.0004 

0.0013 

0.0004 

0.0267 

2.00 0.00 

0.27 

0.0269 

0.0179 

0.0073 

0.0004 

0.0013 

0.0004 

0.0269 

2.00 0.00 

1.31 

0.0711 

0.0182 

0.0107 

0.0006 

0.0012 

0.0003 

0.0271 

2.00 0.00 

2.34 

0.1123 

0.0184 

0.0141 

0.0009 

0.0011 

0.0003 

0.0272 

2.00 0.00 

4.34 

0.1914 

0.0189 

0.0211 

0.0010 

0.0011 

0.0003 

0 . 0277 

2.00 0.00 

8.28 

0.3535 

0.0199 

0.0349 

0.0018 

0.0009 

0.0003 

0.0285 

2.00-0.01 

12.28 

0.5274 

0.0211 

0.0483 

0.0022 

0.0009 

0.0003 

0.0297 

2.00-0.01 

16.34 

0.7096 

0.0226 

0.0612 

0.0037 

0.0010 

0.0003 

0.0314 

2.00-0.01 

20.31 

0.8780 

0.0235 

0.0726 

0.0048 

0.0012 

0.0003 

0.0325 

2.00 0.00 

0.28 

0.0308 

0.0180 

0.0077 

0.0004 

0.0013 

0.0004 

0 . 0270 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

448 . 68 

-5.1709 

-3.67 

-0.1309 

0.0253 

-0.0048 

-0.0001 

0.0021 

0.0052 

0.0345 

448 . 68 

-2.8145 

-1.67 

-0.0534 

0.0190 

0.0015 

0.0001 

0.0021 

0.0052 

0.0280 

448.68 

-1.0250 

-0.76 

-0.0183 

0.0179 

0.0041 

0.0004 

0.0022 

0.0052 

0.0269 

448 . 68 

1.1997 

0.27 

0.0216 

0.0180 

0.0073 

0.0004 

0.0022 

0.0052 

0 . 0270 

448 . 68 

3.2932 

1.31 

0.0653 

0.0198 

0.0107 

0.0006 

0.0022 

0.0052 

0.0287 

448 . 68 

4.6070 

2.34 

0.1059 

0.0230 

0.0141 

0.0009 

0.0022 

0.0052 

0.0318 

448 . 68 

5.5063 

4.34 

0.1836 

0.0333 

0.0211 

0.0010 

0.0022 

0.0052 

0.0421 

448 . 68 

4.8275 

8.28 

0.3404 

0.0705 

0.0349 

0.0018 

0.0022 

0.0052 

0.0791 

448 . 68 

3.7979 

12.28 

0.5036 

0.1326 

0.0483 

0.0022 

0.0023 

0.0052 

0.1411 

448 . 68 

3.0136 

16.34 

0.6666 

0.2212 

0.0612 

0.0037 

0.0023 

0.0052 

0.2298 

448 . 60 

2.4711 

20.31 

0.8067 

0.3264 

0.0726 

0.0048 

0.0022 

0.0052 

0.3352 

448.60 

1.4040 

0.28 

0.0255 

0.0181 

0.0077 

0.0004 

0.0022 

0.0052 

0.0271 
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Table Bill. Continued 


(c) Concluded 

UPWT TEST = 1586 RUN = 68 MACH - 2.16 CONFIGURATION = FW 3 I 2 


BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT 

BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

1.99 

0.00 

- 4.14 

- 0.1327 

0.0168 

- 0.0060 

- 0.0004 

0.0014 

0.0004 

0.0255 

1.99 

0.00 

- 2.08 

- 0.0571 

0.0174 

0.0000 

- 0.0001 

0.0013 

0.0004 

0.0259 

1.99 

0.00 

- 1.13 

- 0.0214 

0.0177 

0.0031 

0.0000 

0.0012 

0.0003 

0.0262 

1.99 

0.00 

- 0.10 

0.0166 

0.0180 

0.0062 

0.0002 

0.0012 

0.0003 

0.0265 

1.99 

0.00 

0.91 

0.0547 

0.0183 

0.0095 

0.0005 

0.0011 

0.0003 

0.0267 

1.99 

0.00 

1.91 

0.0922 

0.0186 

0.0130 

0.0006 

0.0010 

0.0003 

0.0269 

1.99 

0.00 

3.86 

0.1633 

0.0192 

0.0193 

0.0008 

0.0009 

0.0003 

0.0274 

1.99 

0.00 

7.94 

0.3180 

0.0206 

0.0328 

0.0015 

0.0008 

0.0002 

0.0286 

2.00 

0.00 

11.94 

0.4795 

0.0218 

0.0450 

0.0017 

0.0008 

0.0002 

0.0299 

2 . 00 - 

• 0.01 

15.93 

0.6511 

0.0229 

0.0569 

0.0033 

0.0009 

0.0002 

0.0311 

2.00 

0.00 

19.91 

0.8219 

0.0239 

0.0685 

0.0048 

0.0007 

0.0003 

0.0322 

2.00 

0.00 

- 0.11 

0.0171 

0.0180 

0.0065 

0.0002 

0.0012 

0.0003 

0.0265 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

438.61 

- 5.1425 

- 4 . 14 

- 0.1353 

0.0263 

- 0.0060 

- 0.0004 

0.0021 

0.0048 

0.0351 

438.61 

- 3.1368 

- 2.08 

- 0.0609 

0.0194 

0.0000 

- 0.0001 

0.0021 

0.0048 

0.0280 

438.61 

- 1.4241 

- 1.13 

- 0.0257 

0.0181 

0.0031 

0.0000 

0.0021 

0.0048 

0.0266 

438 .71 

0.6583 

- 0.10 

0.0118 

0.0180 

0.0062 

0.0002 

0.0021 

0.0048 

0.0264 

438.68 

2.5802 

0.91 

0.0494 

0.0191 

0.0095 

0.0005 

0.0021 

0.0048 

0.0276 

438.68 

3.9877 

1.91 

0.0864 

0.0217 

0.0130 

0.0006 

0.0021 

0.0048 

0.0300 

438.68 

5.1800 

3.86 

0.1561 

0.0301 

0.0193 

0.0008 

0.0022 

0.0048 

0.0384 

438.68 

4.7621 

7.94 

0.3060 

0.0643 

0.0328 

0.0015 

0.0022 

0.0048 

0.0723 

438.68 

3.8016 

11.94 

0.4579 

0.1204 

0.0450 

0.0017 

0.0022 

0.0048 

0.1284 

438.68 

3.0547 

15.93 

0.6124 

0.2005 

0.0569 

0.0033 

0.0022 

0.0048 

0.2086 

438.68 

2.5041 

19.91 

0.7565 

0.3021 

0.0685 

0.0048 

0.0022 

0.0048 

0.3101 

438.68 

0.6849 

- 0.11 

0.0123 

0.0180 

0.0065 

0.0002 

0.0021 

0.0048 

0.0265 
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Table Bill. Continued 


(f) FW 4 I 2 


UPWT TEST = 1586 RUN = 69 MACH = 1.60 CONFIGURATION = FW 4 I 2 
BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT 

BETA 

ALPHA 

CN 

CA 

2.00 

0.00 

- 3.82 

- 0.1908 

0.0178 

2.00 

0.00 

- 1.81 

- 0.0852 

0.0177 

1.99 

0.00 

- 0.94 

- 0.0420 

0.0177 

1.99 

0.00 

0.20 

0.0194 

0.0177 

2.00 

0.00 

1.22 

0.0739 

0.0177 

2.00 

0.00 

2.18 

0.1229 

0.0178 

2.00 

0.00 

4.19 

0.2262 

0.0179 

2.00 

0.00 

8.22 

0.4366 

0.0185 

2.00 

0.00 

0.09 

0.0138 

0.0177 


CM 

CY 

CAC 

CAB 

CA UNC 

- 0.0089 

- 0.0001 

0.0014 

0.0004 

0.0256 

- 0.0015 

- 0.0001 

0.0014 

0.0004 

0.0254 

0.0016 

0.0000 

0.0014 

0.0004 

0.0253 

0.0061 

0.0002 

0.0013 

0.0004 

0.0253 

0.0101 

0.0001 

0.0013 

0.0004 

0.0253 

0.0138 

0.0000 

0.0012 

0.0003 

0.0253 

0.0216 

- 0.0001 

0.0012 

0.0003 

0.0254 

0.0387 

- 0.0005 

0.0010 

0.0003 

0.0258 

0.0056 

0.0001 

0.0013 

0.0004 

0.0253 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q L/D 

455.25 - 6.3252 

455.25 - 4.3572 

455.25 - 2.4940 

455.25 0.8522 

455.25 3.5802 

455.25 5.2385 

455.25 6.3841 

455.25 5.2563 

455.25 0.5375 


ALPHA 

CL 

- 3.82 

- 0.1929 

- 1.81 

- 0.0886 

- 0.94 

- 0.0458 

0.20 

0.0152 

1.22 

0.0691 

2.18 

0.1176 

4.19 

0.2195 

8.22 

0.4241 

0.09 

0.0095 


CD CM 

0.0305 - 0.0089 
0.0203 - 0.0015 
0.0183 0.0016 

0.0178 0.0061 

0.0193 0.0101 

0.0225 0.0138 

0.0344 0.0216 

0.0807 0.0387 

0.0177 0.0056 


CY 

CDD 

- 0.0001 

0.0017 

- 0.0001 

0.0017 

0.0000 

0.0017 

0.0002 

0.0017 

0.0001 

0.0017 

0.0000 

0.0017 

- 0.0001 

0.0017 

- 0.0005 

0.0017 

0.0001 

0.0017 


CDBH CD UNC 
0.0042 0.0382 
0.0042 0.0280 
0.0042 0.0260 
0.0042 0.0254 
0.0042 0.0269 
0.0042 0.0300 
0.0042 0.0418 
0.0042 0.0880 
0.0042 0.0253 
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Table Bill. Continued 


(f) Continued 

UPWT TEST = 158 6 RUN = 73 MACH « 1.80 CONFIGURATION = FW ^ I 2 


BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT 

BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.00 

0.00 

- 3.95 

- 0.1681 

0.0171 

- 0.0077 

0.0000 

0.0012 

0.0004 

0 . 

0240 

2.00 

0.00 

- 1.95 

- 0.0789 

0.0170 

- 0.0017 

0.0001 

0.0011 

0.0003 

0 . 

0238 

2.00 

0.00 

- 1.02 

- 0.0370 

0.0170 

0.0011 

0.0002 

0.0011 

0.0003 

0 . 

0238 

2.00 

0.00 

0.06 

0.0101 

0.0169 

0.0042 

0.0002 

0.0011 

0.0003 

0 . 

0237 

2.00 

0.00 

1.06 

0.0571 

0.0170 

0.0074 

0.0002 

0.0010 

0.0003 

0 . 

0237 

2.00 

0.00 

2.05 

0.1014 

0.0171 

0.0106 

0.0000 

0.0010 

0.0003 

0 . 

0238 

2.00 

0.00 

4.09 

0.1929 

0.0171 

0.0172 - 

• 0.0001 

0.0009 

0.0003 

0 . 

0237 

2.00 

0.00 

8.00 

0.3719 

0.0171 

0.0302 - 

• 0.0003 

0.0008 

0.0003 

0 . 

0236 

2.00 0.00 
STABILITY AXIS 

0.08 0.0132 0.0170 0.0046 0.0002 0.0010 0.0003 

DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 
DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 

0 . 

0237 

Q 

L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

455.63 

- 5.9391 

- 3.95 

- 0.1698 

0.0286 

- 0.0077 

0.0000 

0.0016 

0.0037 

0 

.0355 

455.63 

- 4.1631 

- 1.95 

- 0.0818 

0.0196 

- 0.0017 

0.0001 

0.0016 

0.0037 

0 

.0265 

455.63 

- 2.2841 

- 1.02 

- 0.0403 

0.0176 

0.0011 

0.0002 

0.0016 

0.0037 

0 

.0244 

455.63 

0.3748 

0.06 

0.0063 

0.0170 

0.0042 

0.0002 

0.0016 

0.0037 

0 

.0237 

455.63 

2.9252 

1.06 

0.0529 

0.0181 

0.0074 

0.0002 

0.0017 

0.0037 

0 

.0248 

455.63 

4.6673 

2.05 

0.0967 

0.0207 

0.0106 

0.0000 

0.0017 

0.0037 

0 

.0274 

455.63 

6.0655 

4.09 

0.1869 

0.0308 

0.0172 

- 0.0001 

0.0017 

0.0037 

0 

.0375 

455.63 

5.2633 

8.00 

0.3612 

0.0686 

0.0302 

- 0.0003 

0.0017 

0.0037 

0 

.0751 

455.63 

0.5567 

0.08 

0.0095 

0.0170 

0.0046 

0.0002 

0.0016 

0.0037 

0 

.0237 
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Table Bill. Continued 


(f) Continued 

UPWT TEST = 1586 RUN = 74 MACH = 2.00 CONFIGURATION = FW 4 I 2 
BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT 

BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.00 

0.00 

-3.78 • 

-0.1410 

0.0159 - 

■0.0059 

0.0000 

0.0011 

0.0003 

0.0227 

2.00 

0.00 

-1.71 ■ 

-0.0596 

0.0160 - 

■0.0006 

0.0002 

0.0010 

0.0003 

0.0227 

2.00 

0.00 

-0.76 ■ 

-0.0218 

0.0160 

0.0020 

0.0001 

0.0009 

0.0003 

0.0226 

2.00 

0.00 

0.30 

0.0203 

0.0161 

0.0048 

0.0002 

0.0009 

0.0003 

0.0227 

2.00 

0.00 

1.33 

0.0621 

0.0162 

0.0076 

0.0001 

0.0009 

0.0003 

0.0227 

2.00 

0.00 

2.24 

0.0984 

0.0163 

0.0103 

0.0001 

0.0008 

0.0002 

0.0228 

2.00- 

-0.01 

4.32 

0.1805 

0.0164 

0.0163 

0.0002 

0.0008 

0.0002 

0.0228 

2.00- 

-0.01 

8.33 

0.3437 

0.0165 

0.0278 - 

•0.0002 

0.0007 

0.0002 

0.0229 

2.00 

0.00 

0.30 

0.0209 

0.0161 

0.0050 

0.0003 

0.0009 

0.0003 

0.0227 

STABILITY AXIS 

DRAG FORCE 

CORRECTED FOR BASE, CHAMBER, INTERNAL 




DUCT SKIN 

FRICTION 

AND ZERO 

i-LIFT DRAG DUE ' 

TO 




BALANCE HOUSING GEOMETRY 





Q 

L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

448.68 

-5.6713 

-3.78 

-0.1430 

0.0252 

-0.0059 

0.0000 

0.0015 

0.0038 

0.0320 

448.68 

-3.5364 

-1.71 

-0.0627 

0.0177 

-0.0006 

0.0002 

0.0016 

0.0038 

0.0244 

448.68 

-1.5526 

-0.76 

-0.0253 

0.0163 

0.0020 

0.0001 

0.0016 

0.0038 

0.0229 

448.68 

1.0067 

0.30 

0.0163 

0.0162 

0.0048 

0.0002 

0.0016 

0.0038 

0.0228 

448.68 

3.2742 

1.33 

0.0577 

0.0176 

0.0076 

0.0001 

0.0016 

0.0038 

0.0242 

448.68 

4.6498 

2.24 

0.0936 

0.0201 

0.0103 

0.0001 

0.0016 

0.0038 

0.0266 

448.60 

5.8258 

4.32 

0.1744 

0.0299 

0.0163 

0.0002 

0.0016 

0.0038 

0.0363 

448.60 

5.0363 

8.33 

0.3328 

0.0661 

0.0278 

-0.0002 

0.0016 

0.0038 

0.0724 

448.60 

1.0406 

0.30 

0.0169 

0.0162 

0.0050 

0.0003 

0.0016 

0.0038 

0.0228 
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Tabic Bill. Concluded 
(f) Concluded 

UPWT TEST = 1586 RUN = 78 MACH = 2.16 CONFIGURATION = FW4I2 


BODY AXIS AXIAL FORCE CORRECTED FOR BASE AND CHAMBER PRESSURE 


R/FT 

BETA 

ALPHA 

CN 

CA 

CM 

CY 

CAC 

CAB 

CA UNC 

2.00 

0.00 

-4.04 

-0.1387 

0.0155 

-0.0063 

-0.0002 

0.0010 

0.0003 

0.0219 

2.00 

0.00 

-2.13 

-0.0688 

0.0157 

-0.0019 

0.0000 

0.0009 

0.0003 

0.0220 

2.00 

0.00 

-1.11 

-0.0310 

0.0158 

0.0008 

0.0001 

0.0009 

0.0003 

0.0221 

2.00 

0.00 

-0.06 

0.0076 

0.0159 

0.0036 

0.0001 

0.0009 

0.0002 

0.0222 

2.00 

0.00 

0.93 

0.0457 

0.0160 

0.0064 

0.0000 

0.0008 

0.0002 

0.0222 

2.00 

0.00 

1.90 

0.0814 

0.0162 

0.0091 

0.0001 

0.0007 

0.0002 

0.0223 

2.00 

0.00 

3.89 

0.1542 

0.0164 

0.0144 

0.0000 

0.0007 

0.0002 

0.0224 

2.00 

0.00 

7.88 

0.3041 

0.0166 

0.0250 

-0.0001 

0.0006 

0.0002 

0.0225 

2.00 

0.00 

-0.10 

0.0070 

0.0160 

0.0035 

0.0001 

0.0008 

0.0002 

0.0222 


STABILITY AXIS DRAG FORCE CORRECTED FOR BASE, CHAMBER, INTERNAL 

DUCT SKIN FRICTION AND ZERO-LIFT DRAG DUE TO 
BALANCE HOUSING GEOMETRY 


Q 

L/D 

ALPHA 

CL 

CD 

CM 

CY 

CDD 

CDBH 

CD UNC 

438.87 

-5.5673 

-4.04 

-0.1403 

0.0252 

-0.0063 

-0.0002 

0.0015 

0.0036 

0.0316 

438.87 

-3.9175 

-2.13 

-0.0715 

0.0182 

-0.0019 

0.0000 

0.0015 

0.0036 

0.0245 

438.87 

-2.0803 

-1.11 

-0.0341 

0.0164 

0.0008 

0.0001 

0.0016 

0.0036 

0.0227 

438.87 

0.2547 

-0.06 

0.0041 

0.0159 

0.0036 

0.0001 

0.0016 

0.0036 

0.0222 

438.87 

2.4900 

0.93 

0.0418 

0.0168 

0.0064 

0.0000 

0.0016 

0.0036 

0.0229 

438.87 

4.0768 

1.90 

0.0770 

0.0189 

0.0091 

0.0001 

0.0016 

0.0036 

0.0250 

438.87 

5.5521 

3.89 

0.1487 

0.0268 

0.0144 

0.0000 

0.0016 

0.0036 

0.0328 

438.87 

5.0687 

7.88 

0.2944 

0.0581 

0.0250 

-0.0001 

0.0016 

0.0036 

0.0640 

438.87 

0.2142 

-0.10 

0.0034 

0.0160 

0.0035 

0.0001 

0.0016 

0.0036 

0.0222 
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Appendix C 

Surface Pressure Coefficient Data 

The tabulated surface pressure coefficient data are referenced to the free-stream dynamic pressure. Table Cl 
defines the column headings that appear on the tabulated data and identifies their corresponding symbols. 
Table CII is an index to the tabulated data presented in Table CIII. All surface pressure coefficient data were 
taken at sideslip angle 3 = 0° and R = 2 x 10 6 /ft. 


Table Cl. Tabulated Data Symbols 


Tabulated data heading Definition 

Alpha Q, deg 

Beta /?, deg 

Eta fj 

Mach m 

Q 1 q, lb/ft 2 

x /<* x/c 


Table CII. Index to Tabulated Surface Pressure Coefficient Data 


Page 

Run 

Configuration 

M 

255 

41 

FWiIi 

1.60 

256 

42 

r : 

l 

1.80 

257 

258 

45 

46 



2.00 

2.16 


259 

25 

fw 3 Ii 

1.60 

260 

26 

1 

1 

1.80 

261 

262 

29 

30 



2.00 

2.16 

w 

263 

37 

Wil! 


1.60 

264 

38 

1 


1.80 

265 

39 



2.00 

266 

40 



2.16 

267 

33 

W 3 I 1 


1.60 

268 

34 

L 


1.80 

269 

35 

\ / 


2.00 

270 

36 



2.16 

271 

49 

FW 1 19 

1.60 

272 

50 

_ ^ 

1 

1.80 

273 

51 


2.00 

274 

52 


. 

2.16 

275 

53 

FW 3 I 2 

1.60 

276 

54 


L ^ 

1.80 

277 

278 

55 

56 



2.00 

2.16 
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Table CIII. Tabulated Surface Pressure Coefficient Data 


t" CM 00 

H H (Ti 

o LO 00 
CM LO LO 
^0 CM 


00 CM 0O 

i — I i — I Pi 

CD LO 00 
i — I LO LO 
CM 


p cm oo 

H H CTi 

CM LO 00 
H iO LO) 
^ <M 


LO CM oo 
I rH P 

co lo no 

LO LO 

cm 


r- cm oo 

rH rH Pk 

LO 00 
LO LO 
^ CM 


« — I H CD 
OO (Ji OO 

oo co 
I lo lo 
-lt cm 


h ^ ^ o oi ro 

OO CO O CD ^ Lf) 
00 OO I — OO 03 CO 

oo co ^ ^ ^ 


H CM ^ CO O "sf CD 
O ^ r'' ^ ^ <30 CD 
CO ^ CTiOOCTlOO 

oo ^ lo in ^ ^ 


00 CM CO H LO 00 LO O 
povolo^pp-c^cm 
o ^ p t — I o o o oo 

^r^^LOLOLOLO^ 


o o o o o o 

I I I I I I 

CO O' o LO O' 

CMOOOOLQrHO- 

MO h ^ 

cm ro ^ ^ ^ ^ 


o o o o o o o 

I I I I I I I 

CD CTi ^ O O 

p- o p vo ^ 

(Ti CO OO CO 00 O CD 

cm oo ^ ^ ^ ^ 


oooooooo 

I I I I I I I I 

CDCT)(Ji00OD00r > '^ 

looocmoocmo^pp 

CM^LDPPOOOOLO 


o o o o o o 

1 I I I I I 

oo oo cm co co 

H H 00 ^ *3* U0 
(T| (T) H ^ (O O 
H H ^ ^ ^ ^ 


o o o o o o o 
I I I I I I I 

(MHCMCDHOH 
^ 00 O CM VO lO rH 
rH rH O'! LO LO CO CM 

cm cm oo ^ ^ ^ 


oooooooo 

I I I I I I I I 

hHHoi/xncoo 

CMOr-OOCMOCMO 

COCOLD^rCDCDLOCM 

CMCMCM^'cr^M H ^ 


O O O O O O 

I I 1 I I I 

CM O' OO OO O 

p co p vo cm 

rlOOOOOh^ 

h h o n oooo 


o o o o o o o 

I I I I I I I 

VO O OO O CM LO LO 
CM ^ CM ^ p' LD 00 
LD LO rH ^ CT> OO LO 
rH rH rH CO 00 00 00 


oooooooo 

I i i ( I i i I 

LOLOvc^rp-LOPOP 
P VO H OO OO 00 00 CM 
OCOOl/)CTirlOCO 
HCMCMHfO^^OO 


o o o o o o 

I I I I I I 

oo r- oo cm oo cm 

^ H P CN VD CO 
^ ^ 00 lo CO CM 
O o o O rH CM 


O O o o o o o 

I I I I I I I 

H 00 P OO ^ OO P 
(M o CTi OO ^ p CD 
00 P p lo 00 CM ^ 
O O o O rH CM CM 


oooooooo 

I I I I I I I I 

(M'TOOHOOCOP^ 
O^PPOOOJCMOO 
oo OO 00 00 H O VO CO 
rH rH rH rH i — I CM CM CM 


O O O O O O 

I I I I I I 


O O O O O O O 

I I I I I I I 


OOOOOOOO 

I I I I I I I I 



£ 


P- 

CM 

00 

00 

oo 

OOP H 

VC 


LO 

00 

p 

P LO 

LO VC 

P 

L0 CD 


U-i 


t \ 

rH 

O'! 

o 

rH 

(N o p rr 

o 

r- 

rH OO 

o 

VC VC 

CM LO 

VC P" LO 

•nT 

LO P" 




* 

• 


o 

o 

o o o o 



^ OO 

00 00 CM 

P P 

P P P 

p 

P LO 


II 


CM 

LO 

lO 

ro 

LO 

o 

o 

O O O H 

o 

o 

O O 

o 

O rH 

o o 

o o o 

o 

O rH 


£ 




CM 

o 

o 

o o o o 

o 

o 

o o 

o 

O O 

o o 

o o o 

o 

o o 


o 





1 


1 

1 

1 

1 1 

1 

| | 

1 t 

1 1 1 



r-H 

H 

















T— 1 

H 

M 

P- 

CM 

co 

LO 

o 

lo cp sr* o 

CP cm 

LO LO 

00 

CP 00 

P CM 

^ LO H 

CM 

P CM 

> 

$ 

O rH 

1 — 1 

P 

o 


LO ^ Up O 

CP 

LO 

CP p- 

( — 1 

00 LO 

vc 

LO LO LO 





LH 


• 


CM 

CM 

cm cm oo 

% — 1 

CM 

rH rH 

i— H 

O O 

O' P- 

r- r- p~ 

P- 

LO LO 

U-4 

s 

r\ 

1 1 

LO 

co 

O 

o 

o o o o 

o 

o 

O O 

o 

O O 

o o 

o o o 

o 

O O 

c3 

H 



CM 

o 

o 

o o o o 

o 

o 

O O 

o 

o o 

o o 

o o o 

o 

o o 


[JLI 








1 

1 

I ( 

1 

1 1 

1 1 

1 1 1 

1 

1 1 


£ 


















o 


VC 

oo 

tH 

uo 

00 

L0 00 LO CP 

CP 


CM CM 

CM 

LO rH 

00 rH 

00 LO ^ 

r- 

rH <LT 


o 


t — \ 

CO 

oo 

00 

oo 

CM ^ r^- CM 

CO 

o 

P~ CP 

VC 

LO CM 

<st< LO 

^ O 00 

LO 

CM 00 




* 


• 



LO LO VC o 

o 

o 

O O 

T — 1 

CM LO 

LO LO 

lo lo sr 


00 rH 




o 

■^r 

00 

o 

o 

O O O rH 

o 

o 

O O 

o 

O O 

O O 

o o o 

o 

o o 


o 



LO 

LO 

• 

• 

• • • • 

« 

« 

■ • 

» 

» t 






VC* 




(M 

o 

o 

o o o o 

o 

o 

o o 

o 

o o 

O O 
1 1 

o o o 
i 1 1 

o 

1 

o o 
1 1 


rH 


LO 

CM 

oo 

CD 

CM 

^ p O in 

CM 

CM 

CP CM 

o 

O 00 

p 

P LO 

o 

cm 


II 


00 

rH 

CP 


O 

lOOPP 

VC 


rH LO 


P- o 

LO VC 

'LT P- CM 

CO 

o 


*5-* 



* 


CD 

r- 

P- CO P CM 

CM 

CM 

00 00 


LO CP 

00 00 00 CM 0M 

1 — 1 

O CM 


s 


o 

1 

LO 

LO 

oo 

LO 

O 

o 

O O O rH 

o 

o 

O O 

o 

o o 

o o 

o o o 

o 

o o 






CM 

o 

o 

o o o o 

o 

o 

O O 

o 

o o 

o o 

1 1 

o o o 

1 1 1 

o 

1 

o o 

1 




r~ 

rH 

CC 

rH 

o 

O M* P CM 

CD 

oo 

CM OO 

o 

LO 00 

^ VC 

CO OO P 

00 

p o 




OO 

P 

00 



CP LO CM VD 

p- 

r- 

VC O 

CM 

LO LO 

00 00 

in P H 

p 

00 CO 




• 


• 

00 

P 

CP O CM LO 



LO VC 

p- 

00 CM 

i — 1 rH 

rH O O 

O CM LO 




rH 

| 

LO 

00 

LO 

o 

o 

O H i — 1 rH 

o 

o 

O O 

o 

O rH 

O O 

O O O 

o 

o o 






CM 

o 

o 

o o o o 

o 

o 

o o 

o 

o o 

o o 

O O O 

o 

o o 


CT> OO LO CM t — I 00 
LO 'Sj* o 00 LO H 
00 LO LO P rH 
rH rH i — I t — I i — I CM 


p lo o rH o o co 

^ CM LO 00 VO H 
CO P O rH CM ^ 00 
CO O rH i — I rH i — I rH 


I I I I 

LOOOPOOCPHOOO 

PO^PP'rHLOPO 

HHHfSJ^iOPCM 

OOOOOOOrH 


o o o o o o 


o o o o o o o 


oooooooo 


tn4H 4H 

a3 ^ UO VO p~ 00 P 

co lo vd p- oo p 

CM 

Q) to co 

4-> 

• • I l , e ! 

v a a. 

[£J O O O O O O 

o o o o o o o 

o 

v ^ v 

CO O 4H 


VO 

CO 

JZ c 

* 


a *H 

o 

o 

o 

i — 1 CXi 

< 

II 

II 

II 


o 

0 

o 



\ 




X 

X 


255 



o 


o 


£* 

a 

H 


"O 

o 


o 

O 


o 

H 

Eh 


D 

O 


O 

u 


on 

LO 

LO 

LO 

■LP 00 00 

LO O 

O ON 

00 sP O CM ON 

in on 00 h 

CM ON rH 

O 

0 

r-* 

O 

LO 

rH O CM 

CM h~ 

LO ON 

00 LO h rl 

<p 

*P LD <P 

rH r* ao 

CN 

• 


• 

LO 

O h CO 

CO LO 

O *P 

CO ON ON ON 00 

00 

LO CO O 

O ON ON 

O' 

0 

LO 

O 

CM 

00 00 00 00 00 

00 00 00 00 00 00 00 

CO OO 00 ^P 

^ 00 00 

CO 

CM 

LO 

O 


< 

• • 

« • 


• 

• » * 

• * * 

• 



CM 

O 

1 

000 
1 1 1 

0 0 
1 1 

0 0 

1 i 

OOOOO 

1 1 1 i 1 

0 

1 

OOO 
1 1 1 

OOO 
1 1 1 

O 

1 


LO 

lO 

CM 

LO rH H 

00 LO 

ON CO 

LO LO CM r- H 

ao 

00 ON P 

LT CO rH 

LO 


h** 


LO 

00 lo r- 

LO 00 

CM ON 

lo uo m r- lo 

ON 

ON rH LO 

CM LO "P 

<P 




rH 

00 h h 

r- lo 

00 ON 

h 00 00 h 

LO 

CO LO ON 

cn co ao 

LO 

LO 

LO 

O 

CM 

CM 00 00 

00 00 

CM CM 

co 00 00 00 CO 

CM 

CM 00 00 CO 00 CO 

OO 

rH 

LO 

*P 

O 

CM 

O 

1 

OOO 
t 1 1 

0 0 
1 1 

O O 
1 1 

OOOOO 

1 1 1 1 1 

O 

1 

OOO 

1 1 1 

OOO 

1 1 1 

0 

1 

r- 

lO 

LO 

LO 

lO lO h 

rH <P 

00 rH 

LO LO CM ON 0 

rH 

P CM h 

O' CN ^P 

CM 

0 

O' 

ON 

1 — 1 

CO 00 LO 

0 00 

LO 

rH LO 00 CM 0 

UO 

rH rH ON 

lo lo ao 

CO 



• 

LO 

LO ^P LO 

LO 00 

LO LO 

rl LO LO LO <P 

rH 

rH rH LO 

LO LO LO 

00 

CM 

LO 

O 

1 — 1 

rH 00 00 00 00 

1 — 1 tH 

00 00 00 00 00 

CM 

CM CM 00 

co co co 

00 

1 1 

LO 

O 


• • • 

• • 

• • 


• 

• * * 

• • • 

• 



CM 

0 

1 

OOO 
1 1 1 

0 0 

O O 
1 1 

OOOOO 

1 1 1 1 1 

O 

1 

OOO 
1 1 1 

OOO 

1 1 1 

0 

1 

O 

LO 

LO 

ON 

00 ON ON 

«p ao 

lo r- 

ON CO LO rH ON 

h" 

CM LT P 

LO ON LO 

CN 

rH 

r-* 

O') 

00 

OO LO 00 

^p r~- 

<P rH 

LO ON ON ^ O 

^p 

ao rH LO 

00 CM CN 

O 



* 

0 

ON CO h 

0 CO 

rH CM 

ON M* 00 H O 

LO 

lo lo no 

00 O rH 

O 

OO 

LO 

0 

T — t 

O O CM 

00 CM 

rH t — 1 

O CM CM 00 00 

1 — 1 

rH rH rH 

CM 00 00 

00 


LO 

0 

» 

• • • 

* • 

• 



• 

• • • 

« • » 

* 


^P 

<N 

0 

1 

OOO 

1 1 1 

O O 
1 1 

O O 

1 1 

OOOOO 

1 1 t * 1 

O 

OOO 
1 1 1 

OOO 

1 1 1 

0 

1 

r- 

LO 

LO 

ON 

0" 00 CM 

CM ON 

00 r- 

ON'POHH 

00 

lo ao CM 

00 'P LO 

rH 

0 

h' 

O') 

<p 

CM LO 

CO 1 — 1 

rH [-~ 

cm 0 LO rH ON 

r- 

0 00 CM 

LO rH O' 

O 




<P 

<P ^P 'P 

<P ON 

LO LO 

LO LO LO 00 rH 

0 

rH rH rH 

O CM O' 

00 


LO 

O 

O 

OOO 

O rH 

O O 

O O O rH CM 

t — 1 

rH 1 — 1 1 — 1 

1 — 1 i — 1 rH 

CM 


iO 

O 

CM 

O 

1 

OOO 

t 1 1 

O O 

1 1 

O O 

1 1 

OOOOO 

1 1 1 1 1 

0 

OOO 
1 1 1 

OOO 
1 l 1 

O 

1 

0 

LO 

LO 

< — 1 

CO 00 

ON O 

ON 00 

rl 00 ON *P LO 

CO 

LO CO CM 

r- co cm 

lO 

rH 


CTi 

h- 

CO 00 <P 

<P LO 

ON <P 

ON h CM h LD 

CO 

h ON O 

OO LO LO 

ao 




0 

OOO 

O rH 

CM 00 

CM CM CM H *P 

r- 

r- r* 00 

O' O' LO 

ao 

CM 

LO 

0 

0 

OOO 

O O 

O O 

OOOOO 

0 

OOO 

OOO 

0 


LO 

0 

» 

• t 

* 

• • 


• 

* ■ • 

• • * 

• 


<p 

CM 

0 

1 

OOO 
1 1 t 

0 T 

O O 

1 1 

OOOOO 

1 1 1 1 1 

0 

OOO 
1 1 i 

OOO 
1 1 1 

0 

1 

U CO 

lO 

LO 

CO 

00 lo on 

LO ON 

[-- OO 

00 CO CO CM 

0 

<p 0 ao 

h h 

O' 

0 rH 

r- 

ON 

CM 

LO LO lo 

LO LO 

00 LO 

rH ON 00 00 00 

LO 

O CM rH 

CN LO LO 

*p 


Q4 mo 
O <p cm 


ON uo lO 
Oh 

O lO O 
IT) O 

cm 


H H H H CN ^ 
OOOOOO 


t— I <— I <— I O O O CM 
OOOOOOO 


UVO^VOLDLO^IN 

OOOOOOOO 


OOOOOO 


00 <p 00 f-t *p cm 

(NJ h 00 H CO lO 

00 co co *p in 

OOOOOO 


OOOOOOO 
I I I I I 

CM CM Chi 00 ^ ^ O 
LO 00 00 1 — l rl CM o 
OOOHCMOO^ 
OOOOOOO 


OOOOOOOO 

I I I I I I I I 

hh^LO^TCN^h 
LO O CM O [ CO ON CM 
oo^^^oooho 
OOOOOOOO 


OOOOOO 


OOOOOOO 


OOOOOOOO 

1 1 1 i 1 1 I 


in lo lo 

Ol h CTI 

O LO O 
I LO O 

*p cm 


no to lo 
on c- on 


10 o 
LO o 
CM 


H LO ^ H CD CO 
CM 00 o lo o <P 
lo lo lo lo ao o 

O O O O o tH 


OOOOOO 


(M CM to lO H H 
H O CO CO LD CO 
h 00 00 00 O CO 

O O O O rH 1 — t 


«p CM CM *P CO I— I rH 
00 CO O t lO H LO 
CM CM CO CO ^ CD cr> 
OOOOOOO 


H^HCOlOlO'TLD 

ooHCOOLOcrihh 

HCMCJCMrlOOCO 

OOOOOOOO 


OOOOOOO 


o h CT| h cr> h (M 
CM *P 00 00 ON LO rH 

^ m ld ld 00 cm 

o O O O O o rH 


OOOOOOOO 

I i I I I I 

HhNCO^CDcMCC 

OCMOOOLDCMCMLD 

OOOOOrHCOLO 

OOOOOOOO 


OOOOOO 


OOOOOOO 


OOOOOOOO 

I I I I 


cm in lo 

h CT| 

co m 0 
I LO O 

<p cm 


CO CO CD LO h CO 
ON sp h' 00 rH 00 
O CM CM 00 LO 00 


t — 1 1 — I h OO O O LO 

1 — f O ON M 1 LO CM O 

ao on on o rH 00 r- 

O O O rH rH rH rH 


0\LDOLDOlOh(M 

CO^hrlCTlLDCOLD 

COCOOO^^tOhH 

OOOOOOOrH 


OOOOOO 


OOOOOOO 


OOOOOOOO 


£n mm 4-1 

03 -P 1 LO LO O' ao ON 

00 <P 

(D cn cn 

MJ 

• * 

tj a a 

W 0 0 0 0 0 0 

0 0 

V 

fC O* 4 H 

<p 

LO 

A c 

• 

• 

a -h 

0 

O 

r — | CU 

< 

II 

II 


0 

a 


\ 



X 

X 


CM 00 ^P lO lo r — CD on 

OOOOOOOO 


O 

II 

u 


256 



Table CIII. Continued 


T3 

CD 

3 


e 

o 

O 


2; 

o 

H 

H 

g 

B 

M 

Ph 

2 

O 

U 


o 

o 


^ CM H 
CO CO H 

ID (Ti H O (O h 

m 1 0 n ^ 0 00 to 

cocHintDinoocn 

M3 ^ rr (O T CM 

r- CO CM rH CM 0 CT\ 

moo^r'^cocMH 

H^OHHO 

^ C* H CM CM CM O 

OOOrHCMCMCMCMrH 

O CD O 

CM CM 00 00 00 00 

CM CM CO CO CO CO CO 

cmcmcocococococo 

On] ^ CD 
^ rH 

OOOOOO 

1 1 1 1 t 1 

OOOOOOO 

1 1 1 1 1 1 1 

OOOOOOOO 

1 1 1 1 1 1 1 1 

in CM H 
(O CO H 

co in m co to r- 

cor Ton hc- 

CM Oi [ CO rH i — 1 CM tD 

ID CO 0 in 10 CM 

CM 0 rH CO CO O CM 

cMr-ocMCD'DroLn 

O0 rH O O O 

CTi if) H H H H O 

OO^OCMHHHO 

CD CO O 

rH CM 00 00 00 CM 

rH CM co co CO CO CO 

CMCMCOCOCOCOCOCO 

rH CD 

^ rH 

OOOOOO 

1 1 1 1 1 1 

OOOOOOO 
1 1 1 1 1 1 1 

OOOOOOOO 

1 1 1 1 1 1 1 1 

CTi CM H 

CD CO cn ID H 1> 

t o co C' n 00 0 

HooauntcoocMtD 

CM 00 rH 

00 CD O 00 rH rH 

[n I s M 1 OS O h CM 

or'COCMtDrocouo 

«^r ^ 0 O CO CD 

co r- co 0 0 cn 

r-C'-'OOCTiOoo 

CM 00 O 

rH rH CM CM CM CM 

H H CM CM CO CM CM 

rHrHCMCMCMCOCOCM 

rH CD 

rH 

OOOOOO 

1 1 1 1 1 1 

O O O O O O O 

1 1 I 1 1 1 1 

OOOOOOOO 

1 1 1 I 1 1 1 1 

CO CM rH 

lo 00 00 r- ld ro 

tD O UO CO CO O rH 

COhtDHCMCM^^ 

CO CO H 

^ ro CM H M 1 0 

O CM tD O H 1 /) CD 

ooMnr'OocMCMco 

H O H 

O H CM 00 CO 'D m 

^POCOtDHCOCDh 

CO CD O 

H H H CM CM CJ 

H H H H CM CM CM 

HHHHCMCMCMCM 

rH 

OOOOOO 
1 1 1 1 1 1 

OOOOOOO 

1 1 i 1 1 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 

CT) CM rH 
CM 00 rH 

too ID (MM ^ 

tD OO ( — O ^ O LiO 

toproncooDp 

1 — 1 CM ' — 1 tD CTi CD 

(Ti lO tD tO CO OO CM 

CMinr'inintDr'CO 

CD CO ID in CD ^ 

lo tD tD [ — t - '- 0 CO 

CnCTiOOOOCMO 

^ 00 O 

0 O O O 0 rH 

O O O O O O rH 

OOOOOrHrHCM 

<^r vd 

rH 

OOOOOO 

1 1 1 1 1 1 

OOOOOOO 
1 1 1 1 1 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 

rH CM «H 

C- O CM CD CO 00 

^ 00 CM ^ CM ^ tD 

rH^tDrHC-rHtDrH 

00 00 rH 

OH OH Ob "^T O O 

^ M 1 O T D H 

IDCHODOPm 

CM CM CM CM O 

00 00 00 ^ ^ CO LO 

tOtOhr^tD^tOH 

CM CD O 

OOOOOO 

OOOOOOO 

OOOOOOO rH 

kD 

rH 

OOOOOO 
1 1 1 t 1 1 

OOOOOOO 

1 1 1 1 1 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 

M CT\ <M rH 
O CM 00 rH 

mh 

CM lO O LO 00 rH 

r- cm co 10 00 0 

COD'HtDnnon^H 

H O H D [v 00 

(TiHtDOCMr^O 

HM < t^inHC?iOO'T 

rH rH rH O O 00 

rH CM rH CM CM rH rH 

lOlOlOlDlO^T^TCM 

rH 0O O 

OOOOOO 

O O O O O O O 

OOOOOOOO 

CL ^ tD 

O ^ rH 

OOOOOO 

1111 

OOOOOOO 

1 1 1 I 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 

i-O CM rH 

00 ^ ^ O CO ^ 

^ H CM OO CO rl C' 

LO 00 00 H ! — 1 CD 00 CO 

CM 00 rH 

O' OO CO CM 00 

00 ^ CM H rH O LO 

lOCDOCTiLOODOCN 

O O O rH 00 LO 

O O O O O O CO 

mm^mncMCMo 

O OO O 

OOOOOO 

OOOOOOO 

OOOOOOOO 

id 

rH 

0 0 0 0 0 0 

OOOOOOO 

1 1 

OOOOOOOO 

1 1 1 1 1 1 1 1 

tD CM rH 

^ T M 1 CTl O C 

[■"• rH r-- <Ti lO CM rH 

^OHOOCOCOO'H 

V0 fO H 

00 LO uo H CO 0 

O rH OO O CM rH CO 

HLntD^OCMCMin 

CM CM CM CO ^ 00 

rH rH rH CM CM CO CD 

CMCMCMCMCMrHOCM 

O OO O 

OOOOOO 

OOOOOOO 

OOOOOOOO 

1 tD 

rH 

0 0 0 0 0 0 

OOOOOOO 

OOOOOOOO 
1 1 1 1 1 1 

r-. (\j t— j 

tD CM LO CTi |> O 

O ^ [■" LO H LO 

CM CO CM CM CM OO tD m 

tD DO rH 

cm m in h 0 co 

h ai h h tD to cm 

Lnoocbr-cnmnon 

^ 'M’ NT n c 0 

CM CM CO 'tJ 1 ^ UO O 

OOOOOOCMLO 

rH OO O 

O O O O O rH 

OOOOOOO 

OOOOOOOO 

1 *D 

rH 

OOOOOO 

OOOOOOO 

OOOOOOOO 
1 1 1 1 1 

CM CM rH 

0 C“ in n 'J 1 n 

<T> O h ^ H H H 

inontDcMocto 

MO H 

co 00 00 ^ 

CM O CD CO *r tD CM 

cm 0 00 h in n to co 

00 00 co 0 H ^ 

ID P P OO Ci O ^ 

COCMCMOOCO^rtDCTi 

00 00 0 

O O O O rH rH 

O O O O O rH rH 

OOOOOOOO 

1 rr tD 
rH 

OOOOOO 

OOOOOOO 

OOOOOOOO 

0l4H MH 

re ^ in tD r- 00 0 

on ^ m tD ao at 

cMcn^intDhoocn 

(1) CO CO 

t 5 a a 

-P 

[£\ O O O O O O 

OOOOOOO 

OOOOOOOO 

rO O HH 


tD 

00 

Xi C 

a -h 

0 

O 

0 

1 — 1 0-i 

< 

II 

II 

II 


O 

O 

0 




'x 


X 

X 


257 



Table CIII. Continued 


LD 

I — 1 

r- 

rH 

uo oo cn 

oo oo 

rH O' 

CO 

(N cn 

uo 

O' 

r- 

cn LD 

00 CM LD 

o 

CM 

CT\ 

LO 

CM 

00 

r- 

LD 

X 

LD LO 

00 00 

uo O CM 

rH 

X 

oo 

00 00 00 CM CO 

CN 

cn 


• 

• 

cn cm 

LD 

LD 

LD LO 

O 00 

LD 

O' 

O' 

LD 

x 

CO LD 

r~" 

O' O' 

O' 

LO 

IS 

oo 

00 

x 

00 

1 — 1 

CN CN 

CM 

CN CM 

CN CN 

CM CM CM CN CN 

CN 

CN CN 

CN CN CN 

CM 

CN 


X 

f — 1 

o 

1 

O 

O 

1 

O 

1 

o o 

1 1 

o o 

1 1 

o 

o o 
1 1 

o 

1 

o 

1 

o 

1 

o o o 
i I I 

o o 
1 1 

o 

1 

o 

1 

LO 

oo 

LD 

oo 

O 

X 

cn 

00 00 

oo cn 

00 

o oo 



CM 

CM LO 

U0 

lo x 

O' 

CO 

Cn 

x 

CN 

rH 

cn 

O' 

x 

uo LO 

cn o 

uo 

cn oo 

rH 

LD 

CN 

X 00 

rH 

rH LO 

X 

o 


* 


LD 

o 

LO 

LO 

uo x 

LD CM 

uo 

LO LD LD LO 

cn 

o x 

LD 

LD LD 

LD 

LO 

LO 

00 

x 

i — 1 

CM 

CN 

CN 

CM CM 

rH CM 

CN 

CM CM 

CM 

CN 

1 — 1 

CM CN CN 

CM CM 

CM 

CN 

i — 1 

00 

00 

• 

• 

• 

« 

• • 

• • 

• 

• 


• 

< 

• * 

• 


• 

• 


X 

T \ 

O 

1 

o 

1 

o 

o 

o o 

o o 

o 

1 

o o 
1 1 

o 

o 

o 

1 

o o 
1 1 

o 

o o 
1 1 

o 

1 

o 

1 

LO 

UO 

oo 

OO 

oo 

oo 

H 

00 LO 

O'- r- 

o 

uo O' 

o 

O' 

o 

o o 


oo cn 

rH 

CO 

<n 

LO 

CM 

o 

oo 

O' 

CM 

LO O' 

LD LO 

o 

O LD 

LD 

rH 

uo CO LO O 

O' ld 

CN 

U0 

• 



oo 00 CN 

00 00 CN 

cn x 

CN 

oo x 

x 

X 

uo 

LO O 00 00 X 

LO 

00 

rH 

00 

x 

rH 

T 1 

CN 

CM 

CM CN 

i — 1 rH 

CN 

CN CN 

CN 

CN 

rH 

rH CN 

CM 

CM CN 

CM 

CM 

I 1 

00 

00 



• 

• 

• • 

< » 


» 



• 

• • 






x 

X 

O 

1 

o 

1 

o 

1 

o 

1 

o o 

1 1 

o o 

1 1 

o 

1 

o o 
1 1 

o 

1 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o o 

1 1 

o 

o 

1 

UO 

uo 

oo 

LD 

rH 

CN 

00 

L0 O' 

00 00 CO 00 rH 

00 

x 

00 

cn LD 

LD 

cn oo 

O' 

00 

CTi 

uo 

CN 

LD 

x 

O 00 CN CN 

x 

cn cn o 


CM 

CM 

oo cn 

LO CM CO 

LD 

CM 

* 



r* 

O' 

0- 

X 

LO LO 

r- oo 

CO 

cn cm 

LD 

oo 

o 

o o 

rH 

CN CO 

O' 

oo 

LO 

oo 

x 

o 

o 

O 

\ — t 

< — 1 1 — 1 

o o 

o 

O rH 

1 — 1 

rH 

rH 

rH rH 

rH 

rH rH 

rH 

rH 


oo 

oo 



• 

• 

• • 

♦ 

* 

• 

* 

• 

• 

• . 

t 

* • 

• 



x 

rH 

o 

1 

o 

o 

1 

o 

1 

o o 
1 1 

o o 

1 1 

o 

1 

o o 
1 1 

o 

» 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o o 

1 1 

o 

1 

o 

1 

00 

oo 

CN 

o 

CN 00 

r- 

00 00 

00 o 

o 

cn r- 

uo cn 

o* 

oo x 

cn 

LD uo 

00 

CO 

cn 

LO 

00 

CN 

o 

oo 

CM 

cn o 

rH CN 

LO CO CM 

CN 


O CM ^ 

cn 

LO LD 

o 

rH 

« 



m 

m 

x 

x 

LD rH 

LO LD 

LD 

LD LD 

o* 

CM 

00 

00 00 

oo 

cn cn 

cn 

CO 

00 

oo 

x 

o 

o 

o 

o 

O rH 

o o 

o 

o o 

o 

T— 1 

o 

o o 

o 

o o 

o 

rH 


00 

00 

* 




■ • 

• » 

» 

• • 

• 


• 

• • 

» 


• 



x 

! — 1 

o 

o 

o 

o 

o o 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o o 

o 

o 





cn 

00 

CN 

X 

LD 

cn 

O' 

LD X 

LD X 

X 

r- 

cn 

X 

rH 

CO 00 o 

rH 

CM 00 

X 

1 — 1 


Uu 


00 

CD 

CO 

UO 

cm cn 

CO 

X X 

LO X 

CN 

O' 

X 

X 

X 

X 

LD 00 

cn co ld 

oo 

LO 







CM 

CM 


rH 

o o 

CM CO 

co 

co co 

CM 

o 

UO 

LO 

uo 

uo 

LD LD 

LO 

CO 


It 


t — 1 

oo 

x 

o 

o 

o 

o 

o o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 





CO 

CO 

* 

< 

• 



• » 

• 

• 

• 

• 


• 

• 

* 


. • 

• 

. 

—t 

£ 



x 

X 

o 

o 

o 

o 

o o 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o o 

o 

o 


o 

H 





1 

1 

1 

1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

{ 1 

1 

1 


Eh 

u 

o 

x 

X 

cn 

cn 

O' 

oo 

00 X 

o cn 

X 

X 

UO 


LD 

O' 

CN 

LO CM 

X CM 

X 

LO 

*— 1 

< 

o 

cn 

O' 

00 

cn 

LD CO 

CO 

LD LD 

X X 

LO O LO 

00 00 

o co 

X 

CO 

uo oo 

00 

X 


c2 

X 



• 

o 

o 

o 

o 

X X 

rH rH 

X 

CN 

X 

o 

rH 

X 

X 

X 

X 

X X 

no 

T 1 

0 

o 

D 


o 

CO 

X 

o 

o 

o 

o 

o o 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o o 

o 

o 

a 

H 

& 


CO 

x 

CO 

X 

o 

o 

o 

o 

o o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 



tu 





1 

1 

1 



1 1 

1 

1 

1 

1 


1 

1 

1 

1 

j 1 

1 

1 

cS 

2 























— ■" 

o 


o 

X 

X 

o 

cn 

oo 

uo 

00 CO 

uo CM 

rH 

o 

rH 

UO 

LD 

CM 

CO 

LO 

X 

O O' 

X 

X 


o 


1 — 1 

O' 

00 

O' 

cn 

CO 

CM 

cn co 

X CM 

CO 

X 

CO 

i> 

X 

lo oo cn 

O' 

O' O' 

LO 

CO 




• 

• 


o 

o 

X — 1 

CM 

CO O' 

o o 

o 

o 

o 

rH 

X 

CM 

CN 

CM 

CM 

CM CN 

1 — 1 

X 




o 

oo 

X 

o 

o 

o 

o 

o o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 


LD 


1 

CO 

co 

• 

• 

» 



• • 

• 

• 

• 

* 

• 

• 

• 

• 

• 



. 


1 — 1 



x 

< — ( 

o 

o o 

o 

o o 

o o 

o 

o 

1 

o 

o 

o 

o 

o 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o 


CN 


CO 

X 

X 

CO 

o 

o 

cn 

X X 

CM O' 

CO 

LO 

LD 

LD 

O' 

cn 

LD 

CO 

LD 

LD U0 

oo 

cn 


II 


t — I 

O' 

00 

X 

oo CM 

1 — 1 

cn uo 

o cn cm 

cn oo 

cn 

X 

cn cm 

CO o 

O' ld 

LD 

00 






• 

CM 

CM 

00 

X 

lo cn 

CN x 

CM 

X 

CM 

CO 

o 

o 

X 

X 

X 

o o 

o 

CO 


25 


t — 1 

oo 

X 

o 

o o 

o 

o o 

o o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 




1 

CO 

CO 

• 

• 

• 

• 

• • 

• 


• 

• 

• 

• 

• 

. 

« 

• 


• 






x 

t — 1 

o 

o o 

o 

o o 

o o 

o 

o o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 


I I I I I I 


c\j x x 

i — I 0" 00 

c\l OO X 
I 00 00 
x x 


X CM CO CO LO 00 
CM LO <n <n cn C" 
^ ^ ^ in h h 
O O O O O X 


o o o o o o 


(M H ID H CM 00 
ID O' O (Ti H (N 

co co x co x lo o 
o o o o o o x 


o o o o o o o 


inooci^onmn 

O O O O rl H (\| to 

oooooooo 


oooooooo 


oo x x 
o oo 

oo ^ 
I oo 00 
x ,-i 


H O (N| o CN] (N 
co x r- r- oo x 
O' oo 00 CTi H lo 
o o o o x x 


H LD OO to 00 CM 
O' oo oo cn lo oo x 
^ h h oo o ^ 

O O O O O X X 


H^CTWMOOOMJ\ 

t^^inHincMHin 

cococoxxuor^o 

OOOOOOOX 


oooooo ooooooo oooooooo 


tr> 

mh m 

ra x 

LO LD 

O' 

oo cn 

CO 

X 

UO 

6 

7 

8 
9 

CN 

CO X 

5 

6 

7 

8 
9 

Q) 

CO (0 

4-J • 

• * 

• 

• • 


• 

• 

■ • . • 

• . 


V 

a a 

W O 

o o 

o 

o o 

o 

o 

o 

o o o o 

o 

o o 

o o o o o 


rd 

XI 

a 

I — I 


O Xi 

a 

-H 

cu 


x 

o 

II 

o 

\ 

X 


LD 

o 


o 

X 


oo 

o 


o 


258 



.60 CONFIGURATION 


T3 

Q) 


cn do 

H OO CO 

oo no 

h id in 
cm 


C ^ 00 rH 
rl 00 OO 

LD ^ D 0 

h n n 
cn 


CO ^ ^ LD oo OO (Ti 
CO H h O CTi C\) h 
CT> H O H H ID 

oo ^ ^ ^ ^ ^ 

o o o o o o o 

I I I I I I I 


hDoo^ronoro 

mcncNcoLor'OO' 

lOlDOCTiOOdCOin 

00 00 ^ 00 00 DO DO CO 
OOOOOOOO 

Ill 


OCSirOCDUJ^OlD 
oo o H ID ID 'ir H 00 
hCOCOOOCO^lO 
00 00 DO ^ ^ 00 DO DO 


OOOOOOOO 

I I I I I l l I 


O' ^ lo cm oo cm o 

ID 00 lO OO CO H O 

cn cn cn cn O' O' co 

OO 00 DO oo oo oo oo 

o o o o o o o 

II 


CO rH U0 Cn Cn O' rH 
OOlDDOlOfMlfl 

oo cn lo lo lo cn cm 
CO oo DO 00 OO DO *=cr 

o o o o o o o 

I I I I I I I 


VDCODODO^DOOO^ 
rl^rOHCTirKM^ 
LD^O'LD^^r^rH 
DO 00 OO DO DO DO DO DO 

OOOOOOOO 

I I I I I I I I 


iDroHco^rHoor^ 

MLOLOLOOlO^CO 

ID^IDOOOOIDOCN] 

DODODODODODODODO 


OOOOOOOO 

II 


00 ^ 00 H O' ^ Cn 
DO H O0 [ CO (N 
D" D' O- ID ID ID 
DO DO DO DO DO DO DO 

O O O O O O O 

I I I I I I I 


H 

ro 


g 




.18 

.83 

.81 

O 

CO 

CO 

rH 

DO 

r- 

CN 

CN 

LO 

o- 

LD 

LO 

LD 

00 

cn 

O' LO 
rH DO 
LD O' 

DO 

l> 

rH 

o 

LO 

00 

DO 

OO 

LD 

rH 

00 

LO 

r- cn 
in cn 
m i — i 

OO o 
r- m 

CO 00 

DO 

m 

cn 

DO DO 

in cn 

DO CN 

C" 

LD 

00 

LD 

00 

DO 

LD 

OO 

DO 

1 — 1 
00 
1 — 1 

o 

LD 

rH 

O' 
cn 
1 — 1 

O' 

DO 

CN 

-tf 4 

CN 

rH 

cn 

rH 

O 

DO 

'T 

O 

CN 

'vT 

DO 

DO 

DO 

CN 

CN 

CN 

CN 

CN 

CN CN 

DO 

CN 

CN 

CN 

CN CN 

CN CN 

CN 

DO DO 

CN 

CN 

CN 

DO 

CO 

00 

DO 

DO 

DO 

DO 

1 1 

LO 

LO 

CN 

O 

1 

O 

1 

O 

1 

O 

1 

o 

1 

O 

1 

o 

l 

o o 
1 1 

O 

o 

1 

O 

1 

O 

l 

o o 
l 1 

o o 
1 1 

o 

1 

O O 

1 1 

O 

1 

O 

o 

1 

o 

1 

O 

1 

o 

1 

O 

1 

O 

1 

O 

1 

O 

1 

CN 

cn 

CTi 

DO 



cn 

CN 

CO 

DO 

LO LD 

CN 

OO 

N 1 

rH 

oo 00 

do cn 

O' 

cn oo 


cn 


LD 

o 

LD 

^J 4 

DO 

CN 

O' 

CN 



o 



DO 

CN 

•n 

cn 

LD LO 

O 

DO 

O' 

in 

rH CN 

rH rH 


rH 

CN 

1 — 1 

cn 

O' 

CN 


LD 


CN 

DO 



o 

(%1 

LD 

DO 

CN 

cn 

CN 

O' oo 

DO 

CO 

O' 

LD 

LD rH 

rH rH 

rH 

do in 

i — 1 

O' 

LO 

^J 4 

LO 

lO 

LO 


DO 

DO 

OO 


DO 

CN 

CN 

rH 

rH 

i — 1 

o 

i — 1 

rH rH 

CN 

CN 

l — 1 

rH 

rH rH 

CN CN 

CN 

CN CN 

CN 

rH 

! — 1 

CN 

CN 

CN 

CN 

CN 

CN 

CN 


LO 

LO 

CN 

o 

1 

O 

j 

O 

| 

O 

| 

o 

1 

o 

1 

o 

O O 

1 1 

O 

1 

o 

o 

O 

O O 

O O 
1 1 

O 

O O 
1 1 

O 

O 

O 

1 

O 

1 

o 

1 

O 

1 

O 

o 

t 

O 

1 

O 

1 




p" 

cn 

OO 

CO 

(JO 

00 

00 

rH CO 

rH 

LO 

CN 

r 

O CN 

cn r- 

OO 

LD CN 

O 

LD 

OO 

o 



cn 

LD 

OO 

LO 


<n 

CO 

lO 


DO 

LD 

CO 


cn 

CN CO 

co 

c- 

cn 

00 

\ — i cn 

in m 

O' 

CN LO 

m 

LO 

00 

cn 

LD 

o 

< — \ 

O 

1 — l 

OO 

CN 

lQ 

p- 

DO 

^ — | 

o 

DO 

o 

oo cn 

cn 

cn 

LD 

LD 

LD *LT 

CN CN 

CN 



O 

O' 

LD 

O' 

00 

00 

co 

O' 




DO 

o 

o 

O 

O 

o 

O 

o 

o o 

o 

o 

o 

O 

o o 

rH i — 1 

i — 1 

rH rH 

1 — 1 

rH 

o 

rH 

rH 

rH 

rH 

rH 

rH 

rH 


LO 

LO 

CN 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

O 

o 

o o 
1 1 

o 

o 

o 

1 

o 

1 

o o 

o o 

i I 

o 

1 

O O 
1 i 

o 

1 

o 

i 

o 

1 

O 

1 

o 

i 

O 

1 

O 

1 

O 

1 

o 

i 

O 

1 

<n 

i — ) 

LD 

CN 

o- 

cn 


00 

o 

m 

cn do 

-cr 

N " 1 

rH 

r- 

cn 

rH O 

o 

lo in 

cn 

ON 

ao 

OO 

rH 

DO 

O' 

^J 4 


o 


OL 

OO 

CN 

cn 

lo 

DO 

•n 

IT) 

m 

o r- 

CN 

DO 

t 1 

o 

DO LO 

cn 

rH 

O DO 

CN 

1 1 

co 

CN 

t — 1 


rH 

lO 

lO 

DO 




do 


lo 

O 

r** 

DO DO 

DO 

CN 

rH 

rH 

o o 

r* 

00 

<n cn 

cn 

00 

in 

CN 

DO 

DO 



"sT 


CN 


DO 

o 

o 

o 

o 

o 

rH 

o 

o o 

O 

O 

O 

O 

o o 

o o 

O 

o o 

o 

o 

o 

i — 1 

t 1 

t 1 

t — i 

rH 

rH 

rH 


LO 

LO 

CN 

o 

o 

o 

o 

o 

O 

o 

o o 

1 1 

O 

O 

O 

O 

o o 

o o 

1 1 

o 

1 

o o 

o 

o 

o 

O 

o 

O 

1 

o 

1 

O 

l 

O 

1 

O 

1 

for 

.21 

.00 

.90 

DO 

DO 

N 1 

CN 

oo 

LO 

o 
1 — 1 
p~~ 

r* 

LD 

00 

LO 

OO 

N 1 

O 

cn 

cn 

o 

r- o 
do cn 
o o 

rH 

DO 

O 

OO 

00 

o 

cn 

00 

rH 

^J 4 

CN 

CN 

r- do 
r- r- 
CN rH 

cn 

rH LO 

lo in 

O' 

LD 

m 

rH DO 
DO O' 
LD LD 

rH 

O 

O' 

rH 

LO 

LD 

LD 

LD 

^t 4 

DO 

cn 

<n 

DO 

O' 

O 

cn 

DO 

rH 

CN 

O 

CN 

o 

CN 

O' 

cn 

CN 

OO 

o 

DO 

< — i 

LO 

DO 

O 

o 

o 

o 

o 

i — 1 

rH 

o o 

O 

o 

O 

O 

O O 

o o 

o 

o o 

O 

O 

O 

o 

rH 

rH 

rH 

rH 

rH 

rH 

8 - 

LO 

LO 

CN 

O 

o 

o 

o 

o 

O 

O 

o o 

i 1 

O 

l 

o 

o 

O 

O O 

o o 
t 1 

o 

o o 

1 1 

O 

1 

O 

o 

1 

o 

O 

1 

O 

1 

O 

1 

O 

l 

O 

1 

O 

1 




o 

LD 

rH 

cn 

CN 

CN 

DO 

ld r- 

DO 

O' 

rH 

cn 

lo 

OO 00 

CN 

rH r- 

OO 

m 

o 

LO 

i — 1 

cn 

LO 

rr 

CN 

DO 


W 4 


CN 

DO 

rH 

LO 

00 

lO 

CN 

O LD 

DO 

LD 

O 


lo ld 

i — 1 lO 

LD 

rH LO 

DO 

ON 

o 

rH 

cn 

LO 



cn 




OO 

o 

CN 

CN 

CN 

00 

LO 

DO CN 

DO 

N 1 

LD 

LD 

LD ^ 

CN CN 

CN 

DO DO 



DO 

O' 

O' 

00 

<n 

o 

o 

rH 

o 

LO 


o 

rH 

rH 

\ — 1 

rH 

rH 

rH 

O O 

O 

o 

O 

O 

o o 

o o 

O 

o o 

o 

o 

O 

o 

o 

o 

o 

i — i 

rH 

rH 


LO 

LO 

CN 

o 

O 

O 

o 

O 

O 

O 

o o 

O 

o 

O 

O 

o o 

o o 
1 1 

O 

O O 

1 1 

o 

1 

o 

1 

O 

1 

o 

1 

o 

1 

o 

1 

o 

o 

1 

O 

1 

O 

1 

cn 

Cn 

cn 

r- 

CO 

DO 

CN 

O 

DO 

00 

rH 00 

CN 

DO 

LO 

in 

SJ 4 ^J 4 

cn 

m 

rH OO 

m 

CN 

o 

o 

1 — 1 

LO 

LO 

CN 

O 


p- 

r- 

p-. 

LO 

i-H 

LD 

OO 

LD 


cn 

O LD 


00 

DO 

CN 

cn cn 

o 

o 

oo 

rH 


oo 

O' 


t — \ 

CN 


rH 

cn 




rH 


LD 

LD 

LD 

CN 

oo 

LD LO 

LD 

O' 

cn 

O 

<n 

o o 

o 

o o 

CN 

CN 

rH 


LO 

LD 

O' 

00 

cn 

cn 

o 

sr 

00 

i — 1 

rH 

rH 

f — t 

< — I 

CN 

rH 

O O 

O 

o 

o 

rH 

o o 

o o 

o 

o o 

o 

O 

o 

o 

o 

o 

o 

O 

o 

o 

1 

LO 

lO 

CN 

o 

O 

<o 

O 

O 

O 

O 

o o 

O 

o 

o 

O 

o o 

o o 

o 

o o 

1 1 

o 

1 

O 

o 

1 

o 

l 

o 

1 

o 

1 

o 

1 

o 

1 

o 

o 

1 

.81 

LO 

CN 

.05 

oo 

CN 

LO 

LD 

i — 1 
00 

LO 

cn 

o 

O' 

LD 

rH 

i — 1 

o 

rH 

LD 

cn 

LD 

LO 

DO 

cn rH 

i — i cn 
cn oo 

cn 

o* 

cn 

LD 

CN 

i — 1 

LD 

CO 

CN 

CN 

CN 

o in 
o o 
o 

rH 
N 4 rH 
DO DO 

LD 

O 

DO 

DO rH 
LD O 
CN CN 

CN 

DO 

O 

LD 

00 

O 

00 

in 

o 

in 

CN 

CN 

LD 

o- 

CN 

o 

LO 

DO 

O' 

oo 

'd 4 

00 

rH 

LD 

CN 

o 

r' 

rH 

OO 

I — 1 

LO 

i sr 

rH 

T 1 

CN 

CN 

CN 

CN 

CN 

o o 

o 

1 i — 1 

rH 

rH 

rH rH 

O O 

O 

O O 

O 

o 

o 

o 

O 

O 

o 

O 

1 o 

O 

1 

LO 

> lo 

1 CN 

O 

o 

I o 

i O 

o 

o 

o 

o o 

o 

■ O 

» O 

O 

O O 

o o 

■ o 

O O 

o 

o 

1 

o 

1 

o 

O 

O 

1 

o 

1 

O 

I o 

' o 

1 


DO O DO 
OD LO CN 

DO LO 'sT 
I LO LO 
cn 


cr> ^ Cv] n cm h o 

r- cp o cri cn in cn 
DO o O iH <N oo DO 
CN CN DO OO DO DO DO 

O CO O O O O O 


HOJCTlOO'crHCNrO 
CNOCOLOPOCNCODO 
LO CD CD 00 O CN CN O' 
rlHHH(NCN(NH 


OOOOOOOO 


inoOOMOCNHOO 

OCOLDt— IOOLOOO 
OO^OMOMDcMM 
rHOOOOOOO 


OOOOOOOO 


OO 00 i — I rH rH OO CD 
LO o DO O CN DO CO 
(N CN H O rl CN CO 

o o o o o o o 

o o o o o o o 

I I I 


tji 4H 4H 

(D co co 

a a. 


rd do 


in 

LD 

O' 

00 

cn 

CN CO 


in ld 


oo cn 

CN CO 


uo cd 

O' 

oo cn 

CO ^ 

in 

LD 

O' 

CO 

<n 

4 -> * 

DJ o 

o 

o 

o> 

o 

o 

o 

o o 

o 

o o 

o 

o o 

o o 

o 

o o 

o 

o o 

o o 

o 

O 

o 

o 

o 


fd O 4 H 

CN 

^J 4 

,c c 

* 


a *h 

o 

o 

rH Ol 

< 

II 

II 


o 

O 



1 ? 




LD 

o 

II 

o 

N 


00 

o 


II 

o 


259 



Table CIII. Continued 


TJ 

a; 

£ 


£ 

o 

O 




LD 

00 

ao 

oo 

p 

LD 

rH 

LD LO 

p 



O 

oo 

CP 

oo 

00 


LO 00 P 

00 



■ 

• 

* 

CM 

OO 00 CM 

CM 00 LD 



O 

LO 

o 

00 

00 00 

oo 

00 00 00 



CM 

LO 

o 


• 


• 

• « 

, 




xr 

CM 

o 

1 

o 

1 

o 

1 

o 

1 

o o 

1 1 

o 



CO 

00 

oo 

oo 

xr 

o 

LD 

CM LD 

XT 



o 

oo 

CP 

p 

xr 

00 

CM 

CM CM 

XT 



CO 


• 

rH 

CM 

o 

p 

P P 

CM 



LID 

o 

00 

00 00 CM 

CM CM 

00 



rH 

LO 

o 


• 







xr 

CM 

o 

1 

o 

1 

o 

1 

o 

1 

O O 

1 1 

o 

1 



r- 

00 

oo 

CM 

rH 

o 

p 

00 LO 

rH 



o 

00 

CP 

oo 

00 

xr 

LD 

O rH 

LD 



• 


• 

o 

p 

r- 

LO 

lo xr 

LD 



LD 

LO 

o 

oo 

CM 

CM 

CM 

CM CM 

CM 



1— 1 

LO 

o 


• 

• 


• • 





xr 

CM 

o 

1 

o 

1 

o 

1 

o 

1 

o o 
1 1 

O 

1 



00 

oo 

oo 

p 

LD 

LD 

LD 

lo CM 

P 



1 i 

oo 

CP 

I/O 


xr 

O 

oo CM 

rH 



CM 


• 

LD 

00 

o 

P 

r- in 

LD 



LO 

o 

CM 

CM 

CM 

rH 

i — i i — i 

rH 



i — 1 

LO 

o 

• 



• 

* . 

. 




xr 

CM 

o 

1 

o 

1 

o 

1 

O 

1 

o o 
l 1 

o 

i 



LO 

00 

oo 

LO 

oo 

o 

CM 

00 CM 

CM 



rH 

oo 

CP 

oo 

LD 

p 

LD 

rH OO 

r- 



OO 




LO 

CM 

rH 

O LD 




LO 

o 

t — 1 

1 — 1 

rH 

t ) 

rH O 

o 




LO 

o 

1 

« 

• 

• 

• • 





xr 

CM 

o 

1 

o 

1 

o 

1 

O 

1 

o o 
1 1 

o 



00 

00 

oo 

oo 

LO 

p 

LO 

rH LO 

rH 

M 


rH 

oo 

p 

LO 

LO 

o 

O 

XT CM 


ro 



• 


LD 

LD 

00 

CM 

o oo 

rH 



XT 

LO 

o 

o 

o 

o 

O 

O O 

O 

£ 



LO 

o 

• 

• 


t 


• 

ii 



XT 

CM 

o 

1 

o 

1 

o 

1 

o 

1 

O O 
1 

o 

s 



00 

00 

LD 

CM 


r* 

oo xr 

00 

o 


o 

co 

p 

p 

X" 

uo 

CM 

o o 

1 — 1 

H 


CM 



o 

o 

CM 

00 

LO P 

{-" 

Eh 


LO 

o 

o 

o 

o 

o 

o o 

o 

< 

U 


LO 

o 

• 

* 

t 

• 

• 1 

• 


o 


xr 

CM 

o 

o 

o 

o 

o o 

o 


MH 




1 

1 






0 

M 

k* 

£ 

O 

U 


fX p oo co 
o oo p 

Hino 
m o 
xr cm 


H H l/l CD h OO (N) 
ld lo o r~ p p 
H C\] lD VjD H (Ti 
O O O O O rH O 


o o o o o o o 


in ro co 
h oo cn 

o lo o 

L0 O 
Xf CM 


o o o (N o ro h 

co co xr oo ^ ao 

^ lO OO CO O ^ (N 

O O O O i — t \ — I i— f 


o o o o o o o 


00 00 OO CM 
(N CT\ o H 

rH o 00 00 
00 00 00 00 


o o o o 

I I I I 


lo O H ^ 
H (NJ OO CO 

O O rH o 
00 00 00 oo 


o o o o 
till 

(\) O ^ h 
P oo rH CM 
0" 00 O 00 
CM CM 00 CM 


O O O O 
I I I I 


rH ^ CM 
r-- lo p 
O ^ LO CM 
CM CM CM CM 


00 00 CO 00 

oo lo p 

OJHOOO 
00 00 00 CM 


o o o o 
till 

CM CM O M0 

p o oo ld 
p p oo in 
CM CM CM CM 


o o o o 

I I I I 

r- h oo oo 
CM CM tn xr 
r- ld in cm 

CM CM CM CM 


o o o o 

till 


rH rH LO 00 
CPi O CM CO 
rH rH O LO 
CM CM CM rH 


oooooooo 

I I I I I I I I 


r-oor^oooxrcocM 

o<^ho(MooO'Co 

LOLOaOLOlO^OOH 


oooooooo 

Ill 

hHmoocNjooooM* 

ooLO^r^r^rLoooe- 

hOOCTiMDLOin^ 

OOOOOOOO 


OOOOOOOO 
I I I I I I I I 

^ohHHcnm^ 

LO CM LO LO on LD O LO 
CM CO 0O CM rHOOO 
OOOOOOOO 


OOOOOOOO 

I I I I I I I 

xTOCMOOcMCOPP 

or^POLOPr-LD 

OOOOfHrHCMrH 

OOOOOOOO 


oooooooo 

I I I I 


CM 00 H CO O xT 00 00 
(Mr^Mnoomrocn 
iMHHCM^^inm 
oooooooo 


oooooooo 


LOaO^rHLOCMOH 

M'CDlDOO^lDOh 

CMCMCMCMCMCMCMO 

oococooooooooooo 


OOOOOOOO 

CPir-LDOrHOCMM 1 
r^CMtNJHOOHODH 
CT'l O rH rH rH i — I O'! CO 

CMPOOOOOOOOOCMCM 

oooooooo 
I I I I I I I I 

LOr-LOrHCOOC^O 
rH P CO CO CM LO 00 CM 
ht s a\(^oooiDin 
CMCMCMCMCOCMCMCM 


OOOOOOOO 

I 

r'-r-'-LocoHCMr-cM 

e-mcoLnc^o^cn 

(NMNiOMn^Hc^ 

CMCMCMCMCMCMCMH 


OOOOOOOO 

I I I I I I I I 

oo^cor-roMX)^ 

LOCMOLDOrH-^rCM 

LDr~~PrHOPL0P0 

HrHHCMCMHHH 


OOOOOOOO 

I I I I I I I I 

r"- i — i lo o rH r co co 

COOOOLQOOrHLDr- 
P O rH CM CO CM O r — 
O rH rH i — I rH rH rH O 


OOOOOOOO 

I I I I I I I I 

HinmLD^Lrroco 

oocMhh^cTUDio 

LDLDLor-oor^r'LO 

OOOOOOOO 


OOOOOOOO 

I I I I I I I I 

mppxroxrpLD 

hH^<MC^(TiOh 

OOOOOOOO 


oooooooo 
I I I I I I I I 

Lor-aop^Lnoop 

LDCTiOlD’^CTiM'h- 

hhcmcmoopomto 

oooooooo 


oooooooo 
I I I I I I I I 


CO rH CM o CM ^ LO 
r- rH 00 00 00 rH CO 
CM CM O P H CM rH 
00 00 00 CM 00 00 00 

O O O O O O O 
I I I I I I I 

P 00 00 OO LO O LD 

00 CM O M 1 H LD H 
rH O P CO O O O 

00 OO CM CM 00 00 00 

O O O O O O O 
I I I I I I I 

LO CO LD CP: O CM ^ 
LO O' CM 00 LD OO 
P OO OO O' 00 OO o* 
CM CM CM CM CM CM CM 

0 O O O O O O 

1 I I I I I I 

CM CO ^ rH CP CP 
CM P O CM CM H 00 
in ^ ID CO M 1 
CM CM CM CM CM CM CM 

0 O O O O O O 

1 I I I I I I 

xr o lo p lo o cm 
r-ooocpoor-r- 

CP O O O rH CM rH 
•H CM CM CM CM CM CM 

O O O O O O O 

1 I I I I I I 

r- cm i> lo r- cm oo 

xr H XT CP LO H CM 
00 ^ ^ ^ m LD LD 
rH rH rH rH rH t — I rH 

O O O O O O O 
I I I I I I I 

rH 00 00 00 CM CP 00 
LD CM CO CM OO U0 O 
CP O O rH rH CM CO 
O rH rH H rH i — ( i — I 

O O O O O O O 

1 I I I I I I 

I"- rH CM LD 00 O CP 
LD CO CP 00 CP CP xr 
l> OO CO CP CP O rH 
O O O O O rH rH 


0 o o o o o o 

I I I I I I I 

O CP 00 H O 

r- CM CP xT o rH o 
lO LD LD f — CO CP O 
O O O O O O rH 

o o o o o o o 

1 I I I I I I 


CM 00 CO 
CP OO CP 

o LD O 
I LO O 

xr cm 


CO oo oo 

OO OD CP 

rH ID O 
I LO O 
XT CM 


O 00 OO 
P CO P 

OO lO O 
I LO O 
XT CM 


LO O CP 00 00 o- ^ 

lo oo cm oo r** oo o 

r- P CM CM oo OO LD 

CO O i — I r — l rH rH i — I 

o o o o o o o 


rHCPf^coLo^rr- 

lo r- p r-* p 0* cm 

O CM LO LO LD H CP 
rH rH rH rH rH CM rH 

o o o o o o o 


XT O LD CP OO OO CP 
^ CM oo CP H CM 
CP 00 00 00 <P LD 
rH rH CM CM CM CM CM 

o o o o o o o 


POPLOPxrPLDCM 

O O'" CO LD LD LO 00 LO 
m^^inr^^ooiD 
oooooooo 


oooooooo 


(MOOHLDOUDHCO 

ldlDoolOldlOCMP 

r^r^r'OooorHoo 

OOOOrHrHrHO 


OOOOOOOO 


00 (M rH 00 CP O 00 00 
O i — ( i — I CO LO M* LO LO 

oom^^Lor'h^ 



OOOOOOOO 


POOrHr-rHxTOCM 
POOr-OLOxTOOiO 
O O O O O rH CM CM 
OOOOOOOO 


OOOOOOOO 
I I I I 

OOLDCOCPOOOOLDCP 

LO^rHUOrHPCMO 

OOOOOOCMOMOOrH 

OOOOOOOO 


OOOOOOOO 
I I 

OOOOCPCM^CPHM 1 

pioxrpaorHr-cM 

coaocor-r-LococM 

OOOOOOOO 


OOOOOOOO 


tP4H 4H 


OO 

a> 

co co 

4J 

• 

TS 

a a 

IX 

o 

v 




m 

a 4 h 


CM 

& 

c 



a 

*H 


O 

rH 

a* 



< 



II 


a 

X 

X 


(NOO^lDLOhOOt^ 

OOOOOOOO 

xr 

o 

II 

o 

X 

X 


(NJOD^inLDXOOCP 

oooooooo 


LD 

o 



CP O CM LD LO O CO 

CM P LO O 00 rH H 

on co xr lo lo r- ao 

O O O O O O O 

O O O O O O O 

I I I I I I I 

[ CO LD rH P LO LD 

o r' oo p r- rH oo 

H H CM CM oo lo LD 

o o o o o o o 

o o o o o o o 

I I I I I I I 

COlDfDlOOOHX 

r^- co ro ao ld ao xr 
00 CM CM rH o O CM 
o o o o o o o 

o O O O O o o 

( I 

(D ^ ID ID X CO CP 

o o o o o o o 


00 

o 


o 

X 

X 


260 



.00 CONFIGURATION 


o 


II 


CM 

II 

2 


rH 

oo 

o 

rH 

rH 

O CM 

CD CM 

O' 

OO 


LO C0i 

as 

CD rH 

rH 

oo 

CD 

CO rH 

00 O CM 


O' 

as 

o 

CD 

as 

as oo 

CO 

CM 

i — i 

1 1 

<h> 

r- 

CO 

rH 

CM 

CM 

o 

CD 

as co 

rH 

rH rH 

as 

*^r 


as o 


rH OS 

1 — 1 

O' 

m 

CO 

CO 

LO 

O' 

• 

• 

• 

CO 


CD 

lO 


CO 


CD 

O' 

O' O' 

CD 

LO ^ 

< — 1 

CD 

CD 

CD O' 

r" 

O' LO 


CD 

CD 

LO LO CD 

CD CD 

o 

00 

o 

CM 

CM CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM CM CM CM CM CM 

CM 

CM 

CM CM 

CM 

CM CM 

CM 

CM CM CM CM 

CM 

CM CM 

CM 


CD 


• 



• 

* 

• 

• 

» 

• • 

• 

• • 

• 

* 

• 

• • 

• 

• • 

• 

• 

• 

• 

• 

• 

• • 



rH 

O 

1 

o 

1 

O 

1 

o 

1 

CD 

1 

o 

1 

O 

1 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o o 

o 

o 

1 

o 

\ 

o o 

1 1 

o 

o o 

o 

o 

o 

l 

o 

1 

o 

o 

l 

o o 
t 1 

CD 

CM 

O' 

as 

CO 

OO 

as 

00 

m 

CO 

*CT 

CM 

o 

as 

O' o 

o 

rH 


^ CO CM 

00 00 

oo 


lO Os 

as 

CD 

m co 

CM 

o\ 

CTi 

CM 

as 


K? 

OS CO 

CD 


OO CM 

i — i 

cm 

as 

CM 

oo 

^ O' 



CM 

as 

LO 

rH 

o 

CO Os 




in 


CO 

rH 

as 

O' 

o- 



lo 

CO CM rH 

00 

CO 



in 

^ CO o 


CO CO 

CO 


co 

CD 

r- 

OS 

CM 

CM 

CM 

CM 

< — \ 

i — i 

i — 1 

CM 

CM 

CM CM CM CM CM 

rH 

CM 

CM CM CM CM CM CM CM 

CM CM 

CM 

CM 

CM 

CM CM 

rH 


LO 

• 



• 

• 

• 

• 

• 

• 

• • 


• « 

« 

• 

• 

• • 

• 

• • 

• 

• 


• 

• 

• 

• • 



rH 

o 

1 

o 

1 

o 

1 

o 

1 

o o 
1 1 

o 

1 

CD 

1 

o 

1 

CD O 

1 1 

O 

1 

o o 

1 1 

O 

o 

o 

1 

o o 
1 1 

o 

o o 

o 

1 

o 

1 

o 

1 

o 

1 

O 

I 

o 

1 

o o 
1 1 

CD 

i — i 

co 

as 

CO 

CO 

oo 

LO O 

CM 

CO, 

CM 

O' O' 


in in 

00 

CD 

CD 00 in 

o 

as 

as 

00 

rH 

to 

CD 

o 

O O' 

CM 

CM 


CM 

CO 

O' 

oo 

LO 

i — i 


o 


CM o 

00 

rH ro 

o 

CD 

in 

rH 00 

CM 

o 

O' 

CO 

i — 1 

oo 

m 

o 

CM O 

• 


• 

CM 

o 

CO 

CD 

LO O') 

CM 

o 

rH 

rH O 

oo 

OO O' 

in 

OS 

rH 

CM CM 

CM 

rH O') 

CD 

1 — 1 

1 1 

rH 

rH 

rH 

rH O 

CM 

OS 

o 

CM 

CM 

rH 

rH 

\ — 1 

i — i 

1 — 1 

CM 

CM 

CM CM 

t — i 

i — 1 t — 1 

rH 

rH 

CM CM CM CM CM rH 

t — 1 

CM 

CM 

CM 

CM 

CM 

CM CM 

i — 1 

sr 

CD 



• 

* 

• 

• 

• 

• 

• 

• • 

• 

• • 

• 

• 

• 

• • 

• 

• • 

• 

• 

• 

• 

• 

• 

• • 



rH 

o 

1 

o 

1 

O 

1 

O 

1 

o o 
1 1 

o 

1 

o 

1 

o 

1 

o o 

1 1 

o 

1 

o o 

1 1 

O 

o 

1 

o 

o o 

1 1 

o 

1 

o o 
1 1 

o 

1 

o 

1 

O 

1 

O 

1 

o 

o 

1 

o o 

1 1 

00 

CO 

OS 

LO 

LO 00 

O' 

CM 

as 


CO 

CO Os QO 


00 00 


00 CO CO (O ’CT 

O' CM 

CO 

o 

O' 

rH 

CO 

CM 

co 

CM 

LO 

rH 

OO 

O' 

o 

CO 

rH 


<3* 

o 


OO CO CM 

CD CO 

C' 


00 CM 

rH 

cd 

O' 


t — 1 


CM 

CM 

<cr o 

• 

• 


CD 

CO 

CM 

o 

OS CD 

CD 

m 

CD 

lo ^ 

CO 

CM rH 

o 


CD 

O' 00 

O' 

CD ^ 

rH 

CD 

O' 

OO 

as 

O 

O O' 

oo 

oo 

O 

rH 

t — 1 

1 \ 

1 — 1 

O 

o 

o 

rH 

rH 

rH rH 

rH 

rH rH 

t — i 

rH 

1 — 1 

i — 1 rH 

rH 

rH < — 1 

rH 

\ — i 

rH 

rH 

i — l 

CM 

CM rH 



CD 

• 

♦ 

• 

• 

• 

• 

• 

• 

• 

• • 

• 

* 

• 

• 

• 

• « 

• 

• * 

» 

• 

• 

• 

• 

• 

• • 


-cr 

rH 

o 

1 

o 

l 

o 

1 

o 

1 

o 

1 

o 

i 

CD 

O 

1 

o 

1 

o o 
1 1 

o 

1 

o o 
i 1 

o 

O 

o 

1 

o o 

1 1 

O 

1 

o o 

O 

1 

o 

1 

O 

1 

o 

o 

1 

O 

1 

O O 

1 1 

in 

CO 

CO 

CM 

O' 

00 

O' 

CD CD 

<3* 

00 

CO <T^ LO 

LO 

in rH 

00 

O 

O' 

rH CO 


LO rH 

rH 

O' 

rH 


i — i 

OO 

lo 

CM 

LO 


<3< 

rH 


CM 

O 

rH 

in 

O' 

o 

o as 

t — 1 

LO CO 

CM 

CO 

in CD rH 

as 

00 CO 

O' 

CM 

00 

as 

O' 

rH CM 




O' 

LO 

CO 

CM 

rH 

CM 

t — i 

oo 

as 

as cd 

CD 

lo 


Ch 

O 

rH CM 

o 

o as 

O' 

rH 

CM 

CM 

co 

•RT 

in in 

<=r 

OO 

o 

o 

o 

o 

CD 

O 

o 

CD 

o 

o 

o o 

O 

o o 

o 

o 

rH 

i — 1 rH 

rH 

rH O 

o 

rH 

rH 

rH 

rH 

i — 1 

rH rH 



CD 

» 

• 

• 

• 

• 

• 

• 

• 

• 

• • 

• 

• * 

• 

• 

• 

• • 

• 

• • 

• 

• 

• 

• 

• 

• 

• 



t — 1 

o 

1 

o 

1 

o 

1 

o 

o 

l 

o 

O 

o 

1 

o 

1 

o o 

1 1 

o 

1 

o o 
1 1 

o 

o 

1 

O 

O O 

1 1 

O 

1 

o o 
1 1 

o 

O 

1 

o 

O 

1 

o 

1 

o 

1 

O O 

t 1 

r- 

CO 

OS 

LO 


o 

as 

CO 

as 


in 

oo 

as cd 

0- 

CO CD 

CD 

00 

00 

00 CD 

CD 

<3« in 

rH 

CM 

CD CO 


C" 

O' as 

CM 

LO 

i — f 

CM 

CO 

CO 

rH 

LO 

oo 

o 

as 

o 

LO LO O CO O' 

CM 

00 

as 

rH rH 

LO 00 rH 

LO 

CD CO 03 

O' 

O' 

rH LO 

• 


• 

CM 

o 

rH 

CM 

CO CD 

CD 


LO 

cm 

CM 

rH O 

o 

LO CD 

00 00 

O' 

CD O' 

LO 

OO 

as 

as 

o 

rH 

CM CM 

CM 

OO 

o 

o 

o 

O 

o 

CD 

CD 

o 

o 

o 

o o 

o 

O O 

o 

O 

o 

o o 

o 

o o 

o 

o 

o 

o 

rH 

rH 

rH rH 


■h 

CD 


• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• « 

• 

• 

• 

• • 

• 

• • 

• 

• 

• 

• 

• 

• 

» • 



rH 

o 

1 

o 

1 

O 

o 

o 

o 

o 

o 

o 

o o 

1 1 

o 

o o 

o 

o 

1 

o 

o o 

o 

o o 

o 

o 

o 

1 

o o 
1 1 

O 

O O 

u in 

CO 

OS 

o 

CO 

as 

CO 

O' 

in 

CD 

CD 

O' 

00 LO 

00 

cd 

<3* 

as o 

r- cd 

as 

rH LO 

LO 

CM 

rH 

CO 

as 

<3< 

<3< O 

0 CM 

in 

rH 


o 

as 

O' 

o 


m 

O' 

00 

as rH 

CO OS LO OS 

cr\ as 

rH O 

m oo m 

LO 

CM 

O' 

rH 

oo 

as 

LO rH 

MH • 


• 

o 

CM 

CO 


CD 

as 

00 

CM 

CMHO 

o 

O rH 

rH 

co 


CD CD 

in 

<=r lo 

O' 

O' 

00 OO 

as 

O rH 

i — 1 

CO 

O 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o o 

o 

O O 

O 

o 

o o o 

o 

o o 

o 

o 

o 

o o 

o 

rH rH 

a 


CD 

♦ 

♦ 

• 

• 

« 

• 

• 

* 

* 

• 

• 

* • 

• 

• 

• 

» • 

• 

• • 

• 

• 

• 

• 

• 

• 

• • 

o 

<3* 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

1 

o o 
I i 

o 

o o 

O 

o 

1 

o 

1 

o o 
1 I 

o 

1 

o o 
1 1 

o 

o 

1 

o 

1 

o o 
1 1 

o 

1 

O O 

1 1 



CO 


CD 

CO 

as 

o 

LO CD 

CM 

CD 

CO CM 

oo 

as oo 

OO 

O' 


H O 00 00 CM 

O' 

o 

CO CD 

as 

CD 

CO CO 

CM 

CD 

CM 

rH 

as 

oo 

CO 

00 

CM 

< — 1 

CO 

LO 

in m 1 


^ as 

rH 

CT', 

CD 

OS o 

*3* 

CD 00 

in 

"RT 

as 

CO 00 

CTi 

OO CD 


« 


(O 

KT 

CD 

O' 

00 

CM 

rH 

O 

O 

O CM 

CM 

CO CO 


rH 

CM 

CO ^ CO CM CO 

CO 

lO 

m 

CD 

CD 

O' 

oo as 

o 

00 

O 

O 

o 

o 

o 

o 

< — ( 

< — i 

o 

O 

o o 

o 

o o 

o 

O 

O 

o o 

O 

O O 

O 

o 

o 

O 

o 

o 

o o 



CD 

► 

• 

• 

« 

• 

• 

• 

* 

* 

• • 

• 

• • 

• 

• 

• 

• * 

» 

• • 

• 

• 

« 



• 

• • 



» — 1 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

1 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o o 

o 

1 

o 

1 

o 

1 

O 

1 

o 

1 

o 

1 

o o 
1 1 

LO 


CO 

CO 

rH 

r- 

o 

CM 

CD 

rH 

o 


CM CM 

o 

CO oo 


oo 

CO 

oo o 

I — 1 

<3* as 

CD 

CD 

OO 

CO 

oo 

rH 

rH OO 


CD 

CM 

CD 

as 

CD 

o 

in 

O 

ao 

o 

CD 

oo OS 

LO 

o 


o 


cd as 


lo as 



O 

LO 

OS 

as 

O O 


» 


m 

r- 

as 

o 

rH 

in co 

CM 

rH 

cm 

LO CD CD 

CD 

o 

o 

rH rH 

1 — 1 

O rH CM 

co 


<3* 


LO 

O' OO 

o 

OO 

O 

o 

o 

o 

rH 

\ — 1 

rH 

rH 

o 

o 

o o 

o 

o o 

O 

o 

o 

O O 

o 

o o 

o 

o 

o 

O 

o 

o 

o o 

1 


CD 

• 

• 

♦ 

• 

« 

• 

• 

• 

• 

• • 

• 

• « 

• 

• 

• 

• • 

• 

• • 

• 

• 

• 

• 

• 

» 

► » 



i — 1 

o 

o 

o 

O 

o 

O 

CD 

o 

o 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o o 

o 

o 

o 

o 

o 

o 

o o 


I I I I I I I i i i I i i i 


cm t— i tn 
r- O' cm 

H CO O 
I CD 
rH 


rl rl D h Ul P' h 

O CTi LO CD (M CTi lO 
00 ON (N ^ CD 
O rH rH rH i — I rH rH 


O O O O CD O O 


OOHH^TOOCNHD 

CnCTirHCOOLOOLO 

^COlOr^COOOCTiOO 

oooooooo 


oooooooo 


lOHCDCDO^TODi — I 
H 00 CD CM r^* CD rH CO 
OJi-HOOOrHOrH 
OOOOOOOO 


oooooooo 

I I 


LO CM OS OS O' (N oo 
LO CM CD O 00 rH 
H CM CM 00 CO LO CD 
O O O O O o o 


o o o o o o o 

I I I I I 1 I 


o 

1 — 1 

LO 

CO 

O' 

O 

o 

1 — 1 

as 

in 

CO 


rH 00 

CM 

OO 

rH 

CO 

in co 

00 CM 

<3< 

CD rH 

O' 

rH 


O' 

LO 

OS 


OO 

O' 


CM 


as 


CD 

1 — 1 

rH 


m 

oo 

rH CO 

O' 

O' 


CM 

CD 


m oo 

rH 

as as co 

LO 

00 

co as 

CO 

o 


• 



CO 

CD 

as 

00 

o 

*3* 

CM 

as 

oo 

O CM 

CO 

CO 


(O 

CD 

CD 

m 

in 

LO co 

1 — I 

CM 

T 1 

rH 

o 

o 

rH 

CM 

CO 

OO 

o 

rH 

rH 

rH 

1 — 1 

CM 

CM 

CM 

o 

o 

rH rH 

rH 

rH 

rH 

rH 

o 

O 

o o 

o 

o o 

o 

O 

o 

o 

o 

o 

O 

o 



1 — 1 

O 

O 

O 

o 

O 

O 

O 

o 

o 

O O 

O 

O 

O 

O 

o 

O 

o o 

o 

o o 

o 

o 

o 

o 

o 

o 

O 

o 


I I 


tri^H 4H 

ro ro H 1 

LO CD 

O' oo as 

CM 

CO 

LO 

6 

7 

8 
9 

CM 

CO 

m cd 

0 * oo as 

CO 'T 

in cd 

O' 

oo as 

CD co co 

H • • 

• • 

t . « 

♦ 


• * 

« • • • 

» 

• 

« • > 

» . . 

« • 

• * 

• 

• • 

t) aa 

Woo 

o o 

o o o 

o 

o 

o o 

o o o o 

o 

o 

o o o 

o o o 

o o 

o o 

o 

o o 

v v ^ 
















fU O H-I 

CM 







CD 




co 




x: c 








* 








a -h 

O 



o 




o 




o 




rH CL| 
















< 

II 



II 




II 




II 





a 



o 




0 




o 












\ 

























261 



Table CHI. Continued 


O 


CJ 

c 

o 

O 


COHVD 
00 CO 00 

03 CO ^ 

h ro oo 

t-h 


LO rH CO 
03 OO CO 


M o ro r- in od 
^ ^ O' O' C\1 00 o 

(M (N CM (M H H H 


^Cb^COOOOOH^ 

r-rHCN^CNOMCNCsl 

OO^M’OOCMHOOO 

CMCMCMCMCMCMCMrH 


^CNjr^CT>r- 00 LOtH 

OtCOOO^CO(MOO\ 

(MOOOOCOCOOOCMCn 

CMCMCMCMCMCMCMrH 


CL 00 (M H H ^ O 
CD C\] H (M O H i — I 
(Nl OO CM (N OO 00 00 
CM CM CM CM CM C\J CM 


O O O O O O O 
I I I I I I I 

H OO O CM on CO C\] 

CL CO 00 id H CL CO 

HHoooh^n 



lo oo -^r 

CM < 


rH ro ro 

• 


rH 

o < 

1 


F H CD 

oo < 


oo co ro 

rH ' 


. « . 

on | 


H 03 'L 

« — 1 i 


rH CO CO 



rH 

o « 

1 


CL H CD 

O 1 


oo oo ro 

CD i 


• • » 



C CO ^ 

rH • 


ro ro 



ST rH 

O - 

1 


T H CD 

< — 1 


co oo ro 

O 


. * • 

CD 


00 OO M 1 

O 


00 00 


rH 

rH 

CO 

H 


1 

ro 

£ 

H H CD 


£ 

oo oo oo 

o 


• . • 

% — i 

II 

H CD ^ 

o 


oo ro 


£ 

^ rH 

o 

o 


1 

H 

H 

H 00 tH CD 

03 


O oo oo ro 

M 1 


4 H . • • 

rH 


O CO d 

O 

o 

Gu ro oo 

O ST rH 


H 

o 

2 

o 

lO rl CD 

LO 

u 

rH CO OO 

03 


. . • 

00 


o OO ^ 

o 

CD) 

1 ro ro 

• 

rH 

rH 

o 

CM 


CD rH CD 

00 

II 

rH CO CO 



• • . 

CD 

£ 

H OO M* 

o 


1 ro ro 



sr rH 

o 


00 rH CD 

CD 


H 00 00 

03 


• t . 

oo 


CM OO ^ 

o 


1 00 00 

• 


rH 

o 


F rH O 

* 3 * 


rH CD 00 

O 


* » • 



d CO d 

i — 1 


1 oo ro 

• 


rH 

o 


oooooooo 

I I I I I I I I 

OOHCLHCMhCMOO 

lOhOOCLOOCLOO 

HHHOCLCOOOCD 

CMCMCMCNIHHHH 


oooooooo 

I I I I I I I I 

^hCMCM^CMHH 

CDOOOOOOCLHCLrO 

dHrlrlHH(Lr s 

(MCMCMCMtNO^HH 


o o o o o o o 

I I I I I I I 

LO CM ^ t OO 03 LO 

r- ro h in os o h 
o O O O O T— I o 
CM CM CM CM CM CM CM 


I I 


F- CL LO H 


F CO ^ 00 O CL 
i — I t — I rl H r! O 


OOOOOOOO 
I I I I I I I I 

(NlHCOCLFCLOlO 

FCOOOCMH^COO 

FCOCOFCDID^OO 


OOOOOOOO 

I I I I I I 1 1 

^cLr-r-cncD^H 

roFCLinoooFO 

OOOOOOCLOOOOCO^ 
rl rl H rl rl i — I rH t — I 


O O O o o o o 

I I I I I I I 

CL (M CX) 00 CL CM 
CM CM CO O CL O CO 
0 O CO F OO F OO F 


I I I I I I 


H CL OO F M 1 sT 
rH O O O O O 


OOOOOOOO 

l i I l I l l i 

FCOOFOCO^H 

hcooooonmir) 
cm d n cm h o cl oo 
< — It — I H i — I H rl O O 


OOOOOOOO 

I I I I I I I I 

COCOFCOHlOCOCL 

^OOMD^FOCDCM 

CO^LOLO^^CMO 


o o o o o o o 

i I I i i I l 

O ^ O OO cf CO rl 
CO OJ H IT) CL ^ If) 

^ in lo to lo lo 

rl rl rl rl rl H H 


I I 


H ill rl F 


oooooooo 

I I I I I l I I 

HCMlOOO^FCMin 
m ^COCMOOFOF 

F'F-colo^oooocm 

OOOOOOOO 


OOOOOOOO 

I I I I I I I I 

LOCLCLOCDdCLd 

HCMFOCOLOCMCL 

ooclclooococold 
OOO r — ioooo 


o o o o o o o 

I I I I I I I 

h OO H CM CM CD O 
CL CD CD 00 00 rl O 
CL O H CM CM CO 00 
<Z 3 rH rH rH i — I rH rH 


H LO CD 00 CM 
^ CD F CD LD ^ 


O O O O O O 


OOOOOOOO 
I I I I I I t I 

OdCMOOOFUOLD 
OOCDOOCMOOHOOCD 
(O (O (N ' — IOO O O 
OOOOOOOO 


OOOOOOOO 

I I I I I I I I 

OOOOCLOCM^CLCD 

FO^OOCOHOOCn] 

^CDCDCDLOtniO'Cr 

OOOOOOOO 


O O O O O o o 
1 I I I I I I 

F* rH O O CM O CM 
H OO CD ^ o CM in 
F F COCLOOO 
O O O O rH rH rH 


O O O O O O 


OOOOOOOO 

I I I I 1 
cnoro^cMHCDCM 

(LFCDoFnoOO 

hhohhcmcmoo 

oooooooo 


oooooooo 
I I 1 I I I I I 

^oooroococD^ 

ocnF^LOCMooro 

oo^^^rororooo 

oooooooo 


o o o o o o o 
I I I I I I 1 

M 1 CL CD H F O H 
CD H CL OO ^ F- H 
in CD CD F 00 00 CL 

o o o o o o o 


o o o o o o o 


oooooooo 
I I I 

oomcL^inmcn 

H^rCDCMOO^OCM 

ooHcno'Tinin 

oooooooo 


oooooooo 
I I I I I I I I 

lOOOlOCMMDlOCMOO 

H^cLirnnHCMcn 

hcmcmcmhhcmcm 

oooooooo 


o o o o o o o 

I I I I I I I 

CM CD (L cn CD (M F 

O d H O OO H CD 
^ LO CD CO F" IF 

o o o o o o o 


o o o o o o o 


oooooooo 


i — I ^ CM CO O CO CM CO 
ronoFCOF'T'f 
CMCM^mCDCDFF 
oooooooo 


oooooooo 
I I I 1 I I I I 

(MOOCL^^M'FF 
COOOCTiLO^rCF^CM 
O O O O O O O i — I 
OOOOOOOO 


O O O O O o o 

I I I I I I I 

F CO CL CD O CL (M 
(M CD CM rH O ro rH 
CM CM CO * 3 * LO lo CO 
o o o o o o o 


o o o o o o o 


oooooooo 


CMCDCOFCDCLCD^T 

locdcmcdfhff 

-^r CD CD OO CL CL CL 

oooooooo 


oooooooo 
III II 

00 ^ O CM CL i — | LO 00 
(DFH^^HfnH 
CM rH rH rH CM 00 rH O 

oooooooo 


o o o o 
I I I I 


o o 
I I 


cl ro io io ^ cd lo 

d CO CM H CD in 

O O rl CM CO CO M 1 

o o o o o o o 


o o o o o o o 


oooooooo 


CLHHHFJCDF^ 
HCMOO^OCOLOOO 
03 03 O 00 * 3 i * 3 i * 3 i ' 3 1 
O O rH 1 — I 1 — I 1 — I rH rH 


OOOOOOOO 

I 

CLiO^LOHlOCDF 

OCMincDCDFCOCD 

FCDlOinCDFinCM 

OOOOOOOO 


O O O O O O O 

I I I I I I I 

on co cd> f- rH to 
ro cl f oo h cm 

00 CM CM rH O O rH 

o o o o o o o 


o o o o o o o 


oooooooo 


oooooooo 


o o o o o o o 


trim m 

aJCO^lOCDFOOCL 

CM 

a> co to 

-p 

• 

T? a , a, 

CDJOOOOOOO 

o 

s ^ ^ 

rO O cm 

CM 


X C 

« 

* 

a -H 

o 

o 

rH Pu 

< 

11 

II 


o 

1? 


CMCO'flOCDFCOCL 

oooooooo 


(D ^ n CD F CD CL 

o o o o o o o 


CD) 

o 

II 

o 

1? 


CO 

o 


o 

'x 


262 



Table CIII. Continued 


£ 



m co 

(O CD CM CO 

0 in kr co co cd lo 

CTiCTirHCOOkDCMCO 


H (Ti ao 

co cm o r- lo 

kD LO 04 UO CO CO CO 

oookD^rLocoo 


* ♦ • 

t — 1 i — 1 i — 1 x — 1 CO 00 

co 0 0 0 0 CO 00 

CMoor-r-O'r'O'CO 


o ^ oo 

CM lO ID 

uo uo uo uo 'M' 4 1 

kr lo lo lo lo kr kr 



cm 

o o o o o o 
1 1 1 1 1 1 

0000000 

1 1 1 1 1 1 1 

00000000 

1 1 1 1 l 1 1 1 


lo r- oo 

kD O') H OO UO O 

0 CM o cm m 0 0 

OOLOCMCOCOCMCOkD 


H CO CO 

C" CTi kD CX\ kT rH 

CO LO kD LO CO 00 CO 

OOinCMClODh H 


• . . 

r oo oo 0 - r-- lo 

kD CO CO CO CO O' LO 

OOOOOOOOOrH 


kO ^ CO 

^ ^ ^ ^ 

co kr kr <kr kr kr kr 

cM^inm^^^kr 


cm 

000000 
1 1 1 1 i 1 

0000000 

lllllfl 

00000000 

1 1 1 1 1 1 1 1 


co ^ oo 

h 0 h ^ co co 

r-H O kT OO CM CO OO 

kDCOkDCMCMOCOkT 


H OCTi 

CM CTl CO CO H fO 

kf r- lo co co r- cm 

OkDLOOk^rHCOkT 


* • * 

^ ^ co n cm 0 

CO CO LO lO kT CM rH 

LOCOunkDkDlOkrkD 


CM LO 00 
H uo lO 

cm ^ ^ 

H CM ^ kT kr ^ kf 

(MCNCO^^^^O 


kr eg 

000000 
1 1 1 l 1 1 

OOOOOOO 

1 1 1 1 1 1 i 

OOOOOOOO 
1 1 1 1 1 1 1 1 


uo ^ CO 

kr r- 0 kr 00 uo 

CO kD OO 00 CM rH CO 

CMr-oocMHCMoor' 


H OC^ 

UO 00 UO rH cm 

0 in co cm h r- ko 

r-oocookor-cokD 


* * 

h- uo in co uo cm 

kD co cm r^- co ko co 

C^mCDHCTiCTiOOC^ 


00 LO CO 
LO UO 

0 O CO CO CO CO 

rH rH rH CO CO CO CO 

HHHCMcncnrncM 


kr cm 

000000 
1 1 1 1 i l 

OOOOOOO 
1 1 1 1 1 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 


CO ^ 00 

cm ko 0 r' co cm 

r- CM kT F" H CO CO 

lOkDOOCMCOCMO'CO 


h o cr> 

00 H CM CM 0 r- 

CO CO lo (M CO CO CO 

crioooaokrr-~kD 


* * • 

CM CM 0 O CM rH 

CO <0> D' kT kD rH CM 

(MorocncMo^c^ 


^ m co 
uo LO 

O O O H CM CM 

O O O O rH CM CM 

HrlHHHCMCMH 


kT CM 

OOOOOO 
1 1 1 1 1 1 

OOOOOOO 
1 1 1 1 1 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 

M 

rH 

kT CO 

kO ^ H ^ O 00 

co 0 co r- 00 co m 

HHlOCMO^COCO 

& 

h ocn 

CTi H (Tl O O OO 

H H CM 00 in in kr 

krkrcoookruncTi^r 



O H H (M H CM 

LO LO kj* CO CM O 

ChCh^O'iOCT'iOOCri 

1! 

CM uo CO 
UO UO 

O O O O O i-H 

O O O O O O rH 

OOOOOOOO 

£ 

O 

kr cm 

OOOOOO 

1 

O O O O O O O 
1 1 1 1 1 1 1 

OOOOOOOO 

i 1 ( 1 1 1 1 1 

H 

E-j 

M ^ ro 

LO kT kD OO LO CM 

00(0(0000 

cMco^cMr^ooLOfO 


O H O tO 

CXD H OO O OO CO 

0 00 CM 0 rH CM rH 

MoionncMOh 

P 

4-1 

CM CO CO ^ ^ O 

CO CM CM CM rH O O 

r^r-r'O'Or^kDCM 

O 

i— 1 lO CO 

OOOOOO 

OOOOOOO 

OOOOOOOO 

o 

a uo uo 




M 

u CM 

OOOOOO 

OOOOOOO 

OOOOOOOO 

Eli 



( 1 1 1 1 1- 

1 1 1 1 1 1 1 1 

£ 





o 

uo CO 

M'CDIOCTWOO 

^ Di 0 H CT\ 0 0 

cncMr-oaor-kooo 

CJ 

H CO CM 

OHOlOUlO 

O (O CM CO H CO O 

OiMOCMCyikDHLO 


• . . 

■^r uo ko kD co 

O O O O rH CM kT 

lOinmmkpkPooH 


O LT) ^ 

OOOOOO 

OOOOOOO 

OOOOOOOO 

o 

UO uo 




ko 

^ CM 

OOOOOO 

OOOOOOO 
1 1 

OOOOOOOO 
1 1 1 1 1 1 1 

r ~ 1 

(N H h 

CO CO CO H CO 

n ^ cj^ h 10 in 

oohcocoaun^o 

II 

00 o ^ 

kD H CM CO LO O 

kf CTi C' CTi a) CO kD 

rHr^krcPikTOOkD 

•CH 

• « » 

kO r" OO OO O CM 

rH rH CM CM CO uo 00 

kTCOCOCMCMCMOkr 

S 

O ID ^ 

i uo uo 

0 0 0 0 I — i I — \ 

OOOOOOO 

OOOOOOOO 


kT (M 

OOOOOO 

OOOOOOO 

OOOOOOOO 
1 1 1 1 1 1 1 


LO CM CO 

H ID OO CO O 

OO LO kT kf CM CO 

HODrHHfOD^ 


CO uo o 

["" \ — It — 1 1 — 1 [ CM 

LO H rH LO kD CO H 

lOOkfOOHlOhCO 


. . . 

OO CO 0 H CM u~) 

CO kr LO LO kD OO CM 

CM CM H O O O CM 00 


H CO CO 

1 uo uo 

O O 1 — 1 1 — 1 H rH 

O O O O O O rH 

OOOOOOOO 


kT CM 

OOOOOO 

OOOOOOO 

OOOOOOOO 
1 1 1 1 1 


[ CO co 

m ^ cm cd ^ co 

CM kf* LO kf CTk LO LO 

mooinhoo^o 


CO uo CM 

^ CO CO CO kD CNJ 

tJl ID OO ^ CD O 

OMOrlH^kfOO 


« • • 

co (O kj< uo r- 0 

h co cn 0 h co h 

OHCMO^mcOO 


CO UO <3* 
1 lO UO 

rH r-t rH rH 1 — 1 CM 

O O O rH rH rH rH 

OOOOOOOrH 


kr cm 

OOOOOO 

OOOOOOO 

OOOOOOOO 


tn 4-i 4-i 
d) CO CO 

fd ^ LO kD CO CO 

_p , , . ♦ , . 

CO kf LO kD ao CXk 

CMco^mkor'Oocri 


a a 

W 0 0 0 0 0 0 

OOOOOOO 

OOOOOOOO 


ro O 4-1 

kr 

kD 

00 


x a 

• 

• 



CX *H 

0 

0 

0 


< — 1 di 





< 

II 

II 

II 



O 

0 

0 



\ 


N. 



X 

X 

X 


263 



Hroo 

i — 1 rH 

H U) (Ti 

r- in 

• . « 

o o 

o lo o 


cm m o 


^ CM 

o c 

1 1 

rH CO O 

o\ LT 

rH VO CT» 

<Tx <4 


r- <x 

VO LO O 

oo <r 

rl m o 


CM 

o c 

i i 

VO 00 O 

00 I- 

O ID O 

m c 

• * 

r* o' 

CM LO O 

rH O' 

h in o 

• 

cm 

o c 

1 1 

mroo 

oo r 

HlflOl 

VO -4 


<r> a 

oo m o 

o c 

m o 

* 

cm 

o c 
1 1 

o ro o 

x — 1 Lf 

H vo o\ 

CM r 

■ • * 

<? 

^ in o 

o c 

IT) O 

* 

■sr cm 

o c 

1 

ID H 

00 c 

O vo o 

rH < 

• • > 

O C 

cm in o 

o < 

m o 


^ CM 

o c 
1 

u r- rH 

CM L 

0 o VO CTi 

vo t 

4H « • * 

i — 1 r 

Hino 

O ( 

cl m o 

U vr CM 

o < 

VO r- rH 

OO I 

o vo o 

00 1 

• • • 

00 1 

O LO O 

o ' 

m o 

* 

cm 

O ' 

rH rH CO 

CM 

CTl [ — 

CM 

4 4 4 

m 

o m o 

o 

i m o 

* 

cm 

o 

CO rH CO 

o 

cn ctn 

i — i 

. • • 

r~~ 

rH l nO 

o 

l in o 

• 

<4* CM 

o 

m vo o 


cn o o 

i — i 


i — i 

CO VO rH 

rH 

I in o 

• 

*4 CM 

O 

t^4H VH 

ro 'vr 

(D W (0 

• 

v> cl a 

W o 

V *4 

m Of MH 

•4 1 

x: c 

CL *rH 

o 

rH CL 

< 

It 


cri ^£> i— I <— i ro 

o oo h in m ^ h 
cnooooou^ 
oo sr ^ ^ ^ oo oo 


(NJOOOd^^COOO 
hl£)H HOOMO 
^ roocncj ^ c ^ c ^ cor ' 
rooooooooooooooo 


o o o o o o o 
I t I I I I I 

00 00 oo ^ <Ti LO U 0 

o m m cm o cm cn 

H OO OO <Tx <3> O0 C" 

00 00 oo 00 oo oo 00 


oooooooo 

I I I I I I I I 

[^o^moonor'cn 

aoowNinrocTi^co 

^CN^^^OOCOm 

CMOOOOOOOOCOPOCO 


o o o o o o o 
t I t I I I I 

LD O 00 O 00 lO iH 

H OO O CO h CO 

vo cm ^ in vo in 
r-l CM oo 00 00 00 oo 


oooooooo 
I 1 I I I I I I 

miDomMDc^co 

oomininHinHM 

rio>ooin'n'nio^ 

CMrHCMOOCOOOOOOO 


o o o o o o o 

I I I I I I I 

O OO ID U) ^ OO ^ 
CTl ID ID 00 fO O O 
(MHCS^^HO 
H rH r-l CM CN no 00 


oooooooo 
I I I 1 i I I I 

roor-HM^ojr' 

CS]CTiCML£>^r^OU 0 

o- id m o oo cr» (M o 

HHHCNCNMOOfO 


o o o o o o o 

I I I 1 I I I 

CM H O' ^ in CM 00 
r- oo ^ oo rH 
[>> O ' CD CD CD 00 H 
O O O O O i — I CM 


OOOOOOOO 

I I 1 1 I I I I 

o ^ criCDo^roinin 
ooinr-inoocTiOom 
hhhhoojidco 
i — I i — I t — I i — i rH « — I 1“ l CM 


o o o o o o o 
l I I I I I » 

<T> 00 00 LO O'* OO 

00 O CM O t-O VO OO 

Sf ^ OO 00 (N H CM 
o O O O O O O 


oooooooo 
I I I I l I I I 

CTi 0 " CM O ID OO CNJ 

cri t— i oo no o vo to 

O' OD OO 00 OO O' VD 

o o o o o o o 


i CM cm no vo 


o o o o o o 


o o o o o o o 
I I I I I l I 

o 00 ID CD ^ OO CTi 

h oo in oo id oo oo 

CM CM H iH O O CM 
O O O O O o O 

O O O O o o o 

l I I I I 

O r-l 00 VO ["■' CM VO 

<Tx LO 00 VO VO O'l LO 
O O O O rH CM LO 

o o o o o o o 


o o o o o o o 
I I I I I I I 

O'! <— l OO ^ VJO 

oo io vo ^ cm oo 
vo vo vo vo vo lo 
o o o o o o o 

o o o o o o o 
I I I I I 1 I 

oo vo cm lo r- oo 

CD O' O' in H ID O 
^ ^ ^ ro h 
o o o o o o o 


oooooo ooooooo 


(M O ^ (M m o OC 

cti ^ o co o r- h 

O H CM CM ^ LO C7l 

ooooooo 


ooooooo 
I 1 I I I I I 

H H CM CM 00 ^ 

o o o vo rH lo 
00 CO (M CM CM H o 
ooooooo 


oooooo ooooooo 


H rl vo Ch VO CT| H 

ouniooroor " 
CM CO LO vo OO I-H 
O O O o O O rH 


ooooooo 

I I I I I I 

o r- ^ r- 

ro rH o vo o r-" oc 

rH r-l rH O O o On 

ooooooo 


oooooo ooooooo 


in ai ^ oi oum co 
h o oo oo o o m 
{■— oo o cm vo 

o O O o rH rH fH 


OOOOOOO 

I I I I I 

^ 00 H M 1 O H VC 
CM LO OO O 0 H rl ^ 

CM CM CM CO LO [- 
ooooooo 


oooooo 


ooooooo oooooooo 


ro m 1 i_n vd [ — oo <r» cn^r mvDhoooi cm co ^ in vo r- co aj 

uoooooo ooooooo oooooooo 


264 


" 1127 0 1 0631 0.0377 0.0035 - 0.0237 - 0.0683 



Table CIII. Continued 





LO 

t — 1 

r- 

00 

rH 

CN 

O 

o 

ON 

rH 

CN 

CN 

ON 

ON 

o 

OO 

O 

ND 

n 

tH 

ND 

r* 

r* 

r* 




00 

CNJ 

o 

o 

o 

t \ 

n 

ON 

rH 

00 

r- 

ON 

tH 

l 1 

tH 

oo 


x — 1 

o 



00 

00 

CO 




* 

• 

• 

CNJ 

Os] 

CN 

tH 

rH 

rH 

o 

rH 

x — ( 

CN 

CN 

CN 

rH 

00 

rH 

CN 

CN 

CN 

CN 

CN 

o 




o 

CO 

o 

00 

00 

00 00 

00 

CO 

00 

00 

00 

00 

00 

00 

00 

CN 

00 

00 

00 

00 

00 

00 

00 




CM 


NO 

■ 

• 





• 

« 

• 

• 

• 

« 

• 


• 

• 

• 

• 

• 

• 

• 






1 l 

o 

1 

o 

o 

o 

i 

O 

1 

o 

o 

o 

l 

o 

o 

o 

o 

1 

o 

o 

1 

O 

o 

o 

1 

o 

1 

o 

1 

o 

o 




o 

t— i 


o 

r- 

r- 

00 

CN 


CN 


oo 

r* 

oo 

ON 


oo 

OO 

ND 

n 

CM 

n 

n 

rH 




0\J 

CN 

o 

1 — 1 

o 


oo 

00 

n 

tH 

n 

ON 


ND 

n 

00 

rH 

00 

ON 

NO 

ON 

oo 

00 

00 





1 — 1 

rH 

rH 

o 

tH 

o 

n 

o 

O 

t — 1 

tH 

x — 1 

t 1 

00 

oo 

O 

x — 1 

x — 1 

t — i 

tH 

O 




NO 

CO 

o 

00 

oo 

00 

00 

00 

00 

CN 

00 

00 

00 

00 

00 

00 

CN 

CN 

OO 

00 

oo 

00 

00 

00 




t — 1 


NO 

• 

• 


• 

» 


« 


• 



• 

• 

• 

• 

• 

• 

* 


• 







< — 1 

o 

1 

o 

1 

o 

1 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

O 

\ 





i — i 

r- 

rH 

CN 


00 

< — 1 

<3* 

n 

00 

<3« 

O' 

00 

ON 

ON 

oo 

oo 

00 

rH 

ND 

oo 

o 





00 

CNJ 

o 

m 

CO 


n 


oo 

CN 

o 

p* 

00 

oo 

CNJ 

O 

rH 

CN 

00 

CN 

1 1 

r* 

CM 

ND 




• 


• 


CN 

C" 

00 

00 

r- 

n 

1 — 1 

n 

00 

ON 

ON 

ON 

00 

r- 


[-* 

ON 

ON 

O 

00 




CM 

CO 

o 

rH 

CN 

CN 

CN 

CN 

CN 

rH 

CN 

CN 

CN 

CN 

CN 

CN 

rH 

rH 

CN 

CN 

CN 

CM 

00 

CM 




t 1 

«^r 

NO 

« 

• 

« 

• 

• 

• 

• 

« 

* 

• 

• 

• 

• 

• 

• 


• 

• 


• 

• 






t — 1 

o 

1 

O 

1 

O 

l 

o 

1 

o 

1 

O 

1 

o 

o 

1 

o 

1 

o 

1 

o 

o 

1 

O 

1 

o 

O 

o 

1 

O 

1 

O 

1 

o 

J 

o 

1 

o 

1 




00 

< — l 

r* 

ON 

K? 

CN 


n 


ON 

ON 

o 

p* 

00 

00 

rH 

ND 

00 

ON 

ND 


oo 

n 

rH 




00 

CN) 

o 

n 

ON 

0" 

r- 

CD 

CN 

00 

ND 

CN 

ND 

r- 

00 


0" 


O 

00 

ND 


00 





• 

• 

• 

ON 

ON 

kT 

i — i 

00 

00 

rH 

rH 

00 

p- 

CN 

n 

n 




ND 

1 1 

CN 


ND 




CO 

CO 

o 

O 

O 

rH CN 

CN 

CN 

rH 

rH 

rH 

X — 1 

CN 

CN 

CN 

rH 

tH 

tH 

tH 

CN 

CN 

CM 

CM 





*^r 

NO 

* 

« 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 






x — 1 

o 

1 

O 

l 

O 

1 

o 

1 

o 

1 

o 

1 

O 

1 

O 

1 

O 

1 

o 

1 

O 

1 

O 

1 

o 

O 

o 

o 

o 

l 

O 

o 

1 

o 

1 

o 

1 




CTN 

CN 

LO 

n 

ND 

00 

oo 

oo 


r- 

o 

n 

n 

00 

ON 


O 


o 

00 

ON 

n 

ON 

r- 




CNJ 


l 1 

■NT 

00 

o 

rH 

o 

o 

00 

rH 

ON 


o 

CO 

in 

CN 

CN 

CN 

<N 

O 

CM 

rH 

n 






• 




00 

r* 


P- 

O 

ND 

ND 

ND 

CO 

r- 

o 

O 

O 

O 

O 

o 

CM 

00 




*^r 

CO 

o 

o 

o 

o 

O 

o 

X — 1 

o 

O 

O 

O 

O 

O 

rH 

rH 

rH 

tH 

iH 

1 1 

1 — 1 

tH 

tH 






NO 

* 

* 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

» 


• 



« 

• 


rH 




rH 

o 

1 

o 

o 

1 

o 

1 

o 

1 

O 

o 

i 

O 

o 

1 

O 

1 

o 

1 

o 

t 

O 

1 

o 

i 

o 

l 

o 

o 

1 

o 

1 

o 

o 

1 

o 

1 


H 

t — \ 


tH 

CNJ 

m 

CNJ 

r* 


00 

oo 

O 

00 

■3 1 

ND 

0" 

CN 

o 

rH 

n 

** 

r* 

n 

ON 

00 

00 

o 


£ 


00 


rH 

CN 

ON 

ND 

o 

oo 

ON 

ND 

OO 

ON 

ND 

O 

00 

r-** 

n 

ND 

n 

n 

00 

o 

00 

1 — 1 




CM 


♦ 

rH 

O 

O 

o 

X — 1 


N* 


00 

00 

00 

rH 

rH 



r~ 

r- 

r- 

r- 

n 

C" 


II 


oo 

O 

O 

O 

O 

o 

o 

O 

O 

o 

o 

O 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 






ND 


• 


• 

« 


• 

• 

• 

• 

• 

• 

• 

• 

* 

* 

« 

• 

• 

• 

• 

% 

2 

o 

H 




rH 

O 

o 

1 

O 

1 

o 

o 

O 

1 

o 

1 

o 

1 

o 

o 

o 

1 

O 

o 

o 

1 

o 

1 

o 

1 

o 

o 

i 

o 

1 

o 

1 

o 

1 


Eh 

u 

CNJ 

CN] 

LO 

CN 


00 



CN 

KT 

00 ON 


n 

ND 

CN 


r- 

CN 

rH 

rH 

C" 

00 

CN 



O oo 


rH 

n 

00 

00 o 

o 

r~- 

O 


CN 

00 

i — i 

O 


i — t 

rH 

rH 

O 

00 

CM 

1 — 1 



(X 

m 


• 

♦ 

o 

o 

rH CN 

oo 


OO 

CN 

CN 

X — 1 

rH 

O 

CN 

NO 

ND 

ND 

ND 

n 

n 

“NT 

i — i 

M 



tH 

00 

O 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

O 

O 

O 

O 

O 

O 

O 

o 

o 

o 

o 

o 

O 

a 

H 

& 



ND 

rH 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

O 

O 

O 

O 

o 

O 

o 

o 

o 

o 


lu 











1 

1 

1 

1 

1 

1 


t 

1 

1 

I 

i 

I 

1 

1 

u 

55 


























— ' 

O 


LO 

CNJ 

in 

00 

ID 

o 

CO 

CN 

<3* 

CN 

ND 

CN 

r- 

ND 

ND 

oo 

o 

0- 

ND 

00 

ON 

00 

o 

rH 


O 


CNJ 


rH 

CN 

ND 

CN 

00 

00 

oo 


O 

n 

i — i 

O 

CN 

n 

r- 

ND 

n 

00 

O 

00 

00 

00 




• 

» 

• 

CN 

CM 

00 


n 

ND 

X — 1 

x — ! 

o 

o 

rH 

CN 



*3* 




00 

T — t 

O 




O 

CO 

O 

o 

o 

o 

o 

o 

o 

O 

O 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 


o 




ND 

• 

» 

• 

« 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

. 

. 

* 

» 

• 


o 




rH 

o 

o 

o 

o 

o 

o 

o 

1 

o 

o 

1 

o 

o 

o 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 


CM 


o 

CN] 

m 


ND 

1 — 1 

rH 

o 

n 


p* 

ON 


CNJ 

r- 

rH 

r- 

o 

o 

CN 


n cn 

00 


II 


r- 

KT 

rH 

ON 

00 

o 

CN 

00 

00 

rH 

n 

rH 

o 

O 


1 — f 

CN 

CN 

o 

OO 


n 

00 

n 




• 

• 

• 

00 


n 

ND 

\> 

ON 

O 

o 

rH 

CN 

00 


00 

00 

00 

00 

CN 

CN 

rH 

o oo 


2 


o 

CO 

o 

o 

o 

o 

O 

o 

o 

O 

o 

O 

o 

O 

o 

O 

o 

O 

o 

o 

O 

O 

o 

o 




i 


ND 

t 

• 

• 

* 


• 


• 

• 

• 

• 

• 

• 








• 





*3* 

rH 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

1 

o 

1 

o 

1 

o 

1 

o 

CO 




CO 

CNJ 

m 

00 

o 

ON 

o 

ON 

n 

n 

sr 

rH 

[■"- 

rH 

rH 

ND 

ND 

n 

X — \ 

o 

rH 


ON 

r- 




r* 


x — H 

CO 

00 

ON 

CN 


oo 

ON 


tH 

o 

CN 

OO 

n 

ND 

n 

00 

rH 

ND 

00 


ON 




• 


• 

in 

ND 

ND 

OO 

ON 

< — i 

rH 

CN 

00 


n 

ND 

o 

x — t 

rH 

rH 

rH 

O 

o 

CN 

n 




i — \ 

oo 

O 

o 

o 

O 

o 

O 

rH 

O 

o 

o 

o 

o 

O 

rH 

o 

O 

o 

O 

o 

o 

o 

o 




i 


ND 



• 

• 

• 

♦ 


• 



• 


• 

• 

. 

» 

• 

• 









rH 

o 

o 

O 

o 

o 

O 

O 

o 

o 

o 

o 

O 

o 

o 

o 

1 

o 

1 

o 

1 

o 

o 

o 

o 




ON 

CNJ 

m 


rH 



o 

ND 

O 

o 

rH 

ND 

x — 1 

00 

ND 


o 


o 

o 

ND CN 

r- 




ND 

ST 

rH 


ON 

[N 

ON 

n 

x — 1 

n 

rH 

CO 

00 

00 

O 

00 

ND 

CO 

o 


o 

rH 

n 

CN 




* 



ON 

ON 

O 

rH 

OO 

ND 

n 

ND 

ND 

O' 

ON 

rH 


x — t 

X — 1 

CN 

CN 

00 


ND 

O 




00 

OO 

O 

o 

O 

rH 

t — 1 

x — 1 

i — 1 

o 

O 

O 

o 

O 

rH 

rH 

O 

o 

o 

O 

o 

o 

o 

rH 




1 


ND 

• 

• 



• 


• 

• 

• 

• 

• 

• 

■ 

• 

• 

• 

• 

« 

« 

• 

• 






i — 1 

o 

o 

O 

O 

O 

O 

o 

O 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

O 


Cn 4H HH 

ra 

n 

6 

7 

8 
9 

00 


n 

6 

7 

8 
9 

CN 

3 

4 

5 

6 

7 

8 
9 

d) CO CO 

-M • 

• 

• ■ < < 

• 

♦ 

• 

« • • • 



a. Or 

W o 

o 

o o o o 

o 

o 

o 

o o o o 

O 

o o o o o o o 

^ ^ V 










rd Oh 




ND 




00 


XI c 

• 



• 




• 


(X -H 

o 



O 




o 


i — | Hi 










< 

II 



II 




II 



o o o 


265 



T3 

o 

p 

a 


U 


O 

3 


T3 

0> 

X> 


p 

O 


O 


H 

s 


CM 

II 

s 


CM M* 

cr> cr> lo co o co 

co m cm m co cm o 

oointHoor-^J* 

CTi |> CO 

cm cm co co r- oo 

co co cm co o o co 

CDr'rHCOOOOCM 

CO MO CO MO CO LO 

LO LO CO CO O' O' co 

ooLOcococor'COLn 

cr> co ^ 

CM CM CM CM CM CM 

CM CM CM CM CM CM CM 

(MCMCMCMCMCMCMCM 

t — 1 00 00 





rH 

o o o o o o 
1 1 1 1 1 1 

o o o o o o o 
1 1 1 1 1 1 1 

oooooooo 

1 1 1 1 1 1 1 1 

CTi ^ 

m cm cm r-~ co 

rH o co rH rH ^ in 

r^cMinoocorHr'OO 

GO [ CO 

co co r- o ^ m 

M" 1 OO O' o O O CO 

chcomr^r^rHCMCM 

CO 00 M 4 M 4 lo 

O CM 00 LO CO CD in 

oo cm co lo co co 

LO CO M* 

CM CM CM CM CM CM 

CM CM CM CM CM CM CM 

HCMCMCMCMCMCMCM 

i— 1 CO CO 
^ rH 

o o o o o o 

1 1 1 1 1 1 

OOOOOOO 

1 1 1 1 1 1 1 

oooooooo 

1 1 1 1 1 1 1 1 

o 

rH O ^ H CO O 

CO O CO CO COv CO O' 

rH O rH OO CO CO 00 H 

os r- co 

CM OTi CD LO CM LO 

CO CO rH LO CO CM rH 

ocoaoooooo 

CO co O CM CO CM 

U0 CO CO rH 00 ^ 

COCDOOOCO^LnOO 

r- 1 00 'sT* 

rH rH CM CM CM CM 

rH rH H CM CM CM CM 

HrHrHCMCMCMCMCM 

H CO CO 




M 1 rH 

o o o o o o 
1 1 1 1 1 1 

o o o o o o o 
i 1 1 1 1 1 1 

oooooooo 

i 1 1 1 1 I 1 1 

CO r—j CO 

00 CM tH <5* rH O 

CM co LO LO CM o CO 

[^•OOCOOOOCOCOCTi 

r** CO 

CO CO LO O' oo o 

OOid^lDOH 

OCM’M'CJCOOCOCMLO 

00 00 O CD O OO 

rH O rH CM oo rH rH 

COCOCOCOLOOOCMO 

r- co 

O O rH rH rH rH 

rH rH rH tH rH CM CM 

HHHrHHHCMCM 

CO CO 

rH 

o o o o o o 
1 1 1 t 1 1 

o o o o o o o 
1 1 1 1 1 1 1 

OOOOOOOO 

1 1 1 1 1 1 1 1 


CT| CO ■M 1 O' O lo 

co oo m O' co rH o 

COCM^HOCJ^f^ 

CO CO 

O O co o CO <3* 

cm o oo oo in co 

c^oorHOLnr'O 

00 CM CM rH LO CT) 

co co in m ^ in cm 

aooooooor'co 

co co 

o o o o o o 

O O O O O O tH 

OOOOOOOtH 

00 CO 
rH 

o o o o o o 

1 1 1 1 1 1 

o o o o o o o 

1 1 1 1 1 1 1 

OOOOOOOO 

1 1 1 1 i 1 1 1 

O «3< ^ 

CO ^ LO LO rH CO 

CO ao CD O' CM o O' 

o> co o rH co co m o 

o co 

CM O ^ CM ^ H 

LO rH CO ^ O' CD CO 

coLnm^rcMr'^rH 

O O O rH CM o 

00 00 CM CM rH O rH 

CO CO CO CO CD LO ^ rH 

rl CO T 

o o o o o o 

O O O O O O O 

oooooooo 

CO CO 
*3* tH 

o o o o o o 
1 

ooooooo 
1 1 1 1 1 1 

oooooooo 
1 1 1 1 1 1 1 1 

i oj ^ 

CM o - '' CO 00 CD O 

CM rH O O O CD *3* 

^COOOCMOOCOCOCO 

> cn o CO 
1 • « « 

CM LO H CM CT\ CO 

(M 00 ^ CO H 00 H 

HCMHOhHIDO 

rH rH CM 00 00 LO 

CMHHOOHOO 


o oo 

O O O O O O 

OOOOOOO 

oooooooo 

L CO CO 

) M 4 rH 

o o o o o o 

ooooooo 
1 1 1 1 

oooooooo 
1 1 1 1 1 1 1 i 

co ^ 

CO ^ CM O CM CM 

o m ao co cm cm lo 

r'Ocoo^rcoM’LO 

rH r- CO 

CO CO O H rH CM 

CO rH 00 00 o in 00 


CM 00 ■M 1 LO CD 00 

O O O O CM co LO 

COCOCOOOCOCMOCM 

O 00 ^ 

O O O O O O 

OOOOOOO 

oooooooo 

1 CO CO 

tH 

O O O O O O 

ooooooo 
t 1 

oooooooo 
1 1 1 1 1 1 1 

mo 

OO CO rH 00 CD ^ 

OO CM rH o CO CM o 

Hin'X)(MCDOOM , M 1 

tH i" co 

CO rH <T> CM L0 00 

o in h r- ao co co 

cncMor^cMcomrH 

■^T L0 LO O' 00 O 

rH rH CM CM co LO oo 

CMCMCMHHOrHLO 

H CO ^ 

O O O O O rH 

ooooooo 

oooooooo 

1 CO CO 




rH 

o o o o o o 

ooooooo 

oooooooo 
1 1 1 1 1 1 

lo m 4 r^ 

co O' h O' lo o 

O LO CTi O O 1-H CO 

COLOCOCOCTiOrHac 

rH OO CO 

CO 00 O' rH CO O 

C" H [''' LO I CD 

OOlD^O^^COlf) 

CO CO O' co o CO 

cm co co m r-' rH 

ooooorHcnr' 

cm oo 

O O O O rH rH 

O O O O O O rH 

oooooooo 

1 co co 

rH 

o o o o o o 

OOOOOOO 

oooooooo 
1 t 1 I 

H «H CO 

CO 00 CM CD O' CM 

co co o o cm r" 

aocor'OOLncoco 

rH (" CO 

00 00 (O o ^ CO 

o in cm cm lo co r" 

H^COOOOOOUl^ 

CO O rH CM ^ O' 

CO CO r- CO o rH LO 

CMCMCMCOCOLDr'rH 

ao rr 

O i — 1 i — 1 i — 1 rH rH 

O o O O o «H rH 

OOOOOOOrH 

1 CO CO 

rH 

o o o o o o 

O O O O O O O 

OOOOOOOO 

trmn <4H 
(U CO CO 

x a a 

r 3 lo co 0 - oo co 

co lo co r' oo o 

CMOo^rmcor'Ooac 

W o o o o o o 

ooooooo 

OOOOOOOO 

ro O MH 


CO 

oo 

x: c 

• 

• 

• 

a -h 

r— 1 CM 

o 

o 

o 

< 

11 

II 

II 


o 

X 


u 


o 

1 ? 


266 



Table CIII. Continued 


CO 

£ 





LO 

CD 

CM 

r- 

CM 

rH 

00 

o 

CM 

r* 

CFi 

00 


LO 

00 

00 

o 

00 

OO 


uo 

in 

in 

rH 

o 

o 

o 

00 

00 

00 

CO 

o 



r-H 

co 

OO 

o 

00 

<Ts 

r- 

to 

CM 

o 

00 

LD 

CO 

^F 

rH 

m 

rH 

CM 


o 

00 

rH 

in 

LD 

rH 


r- 

CM 

00 

r- 

o 

r** 

Os 



■ 



CM 

o 

CO 

r- 

oo 

CM 

LD 

o 

<y\ 

o 

00 

LD 

in 

LD 


in 

OS 

rH 

CM 

o 

C' 

CM 

^F 

OO 

00 

00 


CT'i 

Os 

LD 



CO 


00 



OO 

oo 

00 

<f 



00 


00 

00 

00 

00 

00 

00 

00 



^F 

oo 

00 

CO 

00 

00 

00 

00 

00 

00 

OO 



t — 1 

LO 

LO 

• 

• 

• 

» 

• 

• 

« 

• 

• 

• 

• 

t 

♦ 

• 

• 

» 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 




<F 

CM 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

l 

o 

l 

o 

i 

o 

1 

o 

o 

o 

1 

o 

O 

o 

o 

o 

1 

O 

1 

o 

l 

O 

1 

o 

1 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 



00 

LO 

CO 

*f 

cr> 

r- 

T — < 

CM 

o 

rH 

LD 

CM 

LO 

00 

00 

CM 

00 

CTi 

CM 

oo 

OO 

LO 

^F 

OS 

uo 

OS 

*F 

00 

o 

Os 

o 

in 

<F 




CFi 

CO 

00 

o 

CT'i 

o 

00 

LO 

00 

<F 

CM 



LD 

00 

CM 

^F 

CFi 

00 


i — 1 

CM 



n 


in 

CM 

^F 

OS 

< — i 

in 






oo 

CO 

<F 

00 

00 

LD 

CM 

in 

00 

oo 

n 

CM 

1 — 1 

CM 

CT'i 

CM 

•SF 

00 

o 

00 


oo 

o 

LD 

LO 

LD 

LO 

LD 

CO 

uo 



LD 

sr 

00 

00 

00 

00 

oo 

00 

00 


00 

00 

00 

00 

00 

00 

00 

CM 

00 

00 

00 


00 

oo 

CM 

00 

00 

00 

00 

00 

00 

00 

CO 



1 — 1 

LO 

LO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

* 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 


• 




<=F 

CM 

o 

o 

o 

1 

o 

o 

1 

o 

1 

o 

o 

1 

o 

o 

o 

o 

1 

o 

o 

O 

1 

o 

o 

o 

1 

O 

o 

o 

1 

o 

1 

o 

o 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 



CO 

LO 

00 

00 

00 

00 

CM 

r- 

o 

'F 

r-* 

rH 

T — 1 

r- 

oo 

00 

00 


00 

LD 

LD 

00 

o 

00 

LD 

00 

00 

LD 

LD 

CM 

00 

r- 

U0 



t — 1 

OS 

00 

CO 

os 


CM 

00 

LD 

O 

r- 

LD 

o 

n 

00 

o 

^F 

rH 

CM 

00 

m 

o 

OS 


O 

l> 

00 

00 

00 

00 

o 


LD 



* 


• 

oo 

rH 

iO 

CM 

o 

rH 

00 

*F 

O 

00 

OO 

^F 

oo 

OO 

CT'i 

00 

LD 

rH 

m 

CM 

oo 

CM 

rH 

rH 

O 

O 

< — 1 

rH 

CM 

i — 1 



CM 

^F 

00 

CM 

00 

CM 

CM 

CM 

CM 

CM 

CM 

00 

oo 

CM 

CM 

CM 

CM 

rH 

CM 

CM 

00 

00 

CO 

CM 

CM 

CM 

00 

00 

00 

00 

00 

00 

CO 



I — 1 

LO 

LO 

• 

• 

• 

• 

• 

• 




• 

• 


• 

• 

« 

« 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 





CM 

o 

o 

o 

1 

o 

o 

o 

o 

1 

O 

1 

O 

1 

o 

o 

o 

o 

o 

O 

o 

O 

1 

o 

o 

o 

1 

o 

f 

o 

o 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 



O'! 

LO 

00 

o\ 

rH 

CM 


CM 

o 

o 

in 

00 

OS 

rH 

r- 

oo 

CM 

^F 

in 

LD 

o 


00 

r- 

'F* 

C' 

rH 

oo 

rH 

00 

LD 

o 

00 



1 — 1 

OS 

00 

O' 

LD 

i — 1 


00 

r- 

oo 

00 

00 

OS 

00 

i — ! 

in 

LD 

CM 


CM 

CM 

00 

*F 

^F 

O 

LD 

O 

o 

CM 

o 

00 

o 

CO 



• 

• 

• 

oo 

CM 

LO 

os 

r* 

LD 

rH 

LD 

oo 


O 

LD 

00 

OO 

o 

rH 

O 

o 

m 

LD 

rH 

LD 

00 

UO 

in 

n 

uo 

00 

CM 

in 



00 


00 

1 — 1 

CM 

rH 

o 

o 

O 

rH 

rH 

rH 

CM 

CM 

rH 

rH 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

rH 

rH 

CM 

CM 

CM 

CM 

CM 

CM 

CM 




LO 

LO 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 





CM 

o 

1 

O 

1 

o 

i 

o 

1 

o 

1 

O 

1 

o 

1 

o 

1 

O 

1 

o 

1 

O 

1 

o 

1 

O 

1 

o 

1 

O 

O 

1 

O 

o 

1 

o 

» 

O 

1 

O 

O 

o 

1 

o 

1 

O 

1 

O 

1 

o 

1 

o 

1 

o 

1 

o 

1 



co 

LO 

CO 

1 — 1 

00 

CM 

l> 

00 

LD 

CM 

! — 1 

LD 


o 

o 

^F 

CO 

LD 

OS 

<F 

00 

1 — 1 

CM 

in 

rH 

00 


LD 

rH 

rH 

o 

in 

U0 



i — I 

O' \ 

00 

00 

LD 

O 

o 

LD 

00 

OO 

o 

r- 

i — i 

L0 

00 

OS 

00 

rH 

r- 

CM 

OS 

CM 


o 

OS 

oo 

0" 

in 

rH 

i — 1 

CD 

CO 

LD 



• 

• 


CM 

00 

CM 

<f 

00 

<f 

t — 1 

r- 

r- 

OS 

o 

n 

CM 

m 

m 

CM 

CM 

1 — 1 

00 


in 

OS 


LO 

r- 

00 

OO 


LD 

UO 



^F 

sr 

oo 

o 

O 

O 

o 

o 

o 

o 

O 

o 

o 

< — 1 

o 

O 

o 

o 

( — 1 

rH 

rH 

i — 1 

rH 

rH 

o 

o 

l f 

i — 1 

1 1 

1 — \ 

rH 

rH 

rH 




LO 

LO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 


• 

« 

• 

* 

* 

• 

• 

• 

• 

• 

• 

• 

• 


* 

• 

* 

• 





CM 

o 

o 

o 

1 

o 

o 

o 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

i 

o 

o 

o 

o 

1 

O 

O 

1 

o 

t 

O 

O 

1 

o 

o 

1 

o 

o 

i 

O 

1 

o 

1 

o 

i 

o 

1 

O 

1 

M 

m 


CO 

LO 

00 

o 

00 

r* 

r- 

LO 

<f 

LD 

LD 

CM 

o 

o 

00 


o 

rH 

CT\ 

CO 

i — 1 

o 

O 

rH 

o 

oo 

in 

o 

00 

CM 

rH 

CT'i 

CO 

£ 


1 — 1 

CT'i 

CO 


rH 

CTi 

o 

cn 

LD 

O' 

*F 

O 

r- 

00 

oo 


CM 

00 

00 

OS 

r- 

00 

OS 

00 

o 

L0 

rH 

OS 


CM 

LD 

rH 

r* 




• 

• 

o 

CM 

*lT 

o 

00 

o 


CM 

CM 

CM 

CM 

o 

CM 

o 

O 

r- 

r 

r- 

r- 

00 

CTi 

00 

00 

CM 

CM 

00 


^F 

*F 

00 

II 


CM 


00 

X—\ 

O 

o 

rH 

o 

rH 

o 

O 

O 

o 

o 

o 

O 

o 

O 

o 

o 

o 

o 

o 

O 

o 

O 

rH 

rH 

rH 

rH 

rH 

rH 

rH 




LO 

LO 

• 

« 

• 

• 

• 

• 

« 

• 

• 

» 

• 

• 

• 

• 

• 

• 

• 

• 

♦ 

■ 

■ 

• 

* 

• 

• 

• 

• 

• 

• 

• 

£ 

O 



^f 

CM 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

1 

o 

1 

o 

o 

o 

o 

1 

o 

1 

o 

l 

o 

o 

1 

o 

1 

O 

1 

o 

1 

o 

1 

o 

O 

o 

1 

O 

1 

O 

O 

O 

M 

EH 

u 

CO 

o 

oo 

CM 

*F 

CT'i 

r- 

00 

LD 

00 

rH 

00 

CM 

CM 

00 


00 

00 

OS 

00 

00 

oo 

*F 


rH 

LD 

os 

o 

CFi 

CM 

rH 

LD 

o 


o 

rH 

CO 

00 

o 

LO 

LO 

CM 

00 

O 

o 

O 

r- 

00 

CM 

00 

00 

in 

00 

00 

LD 


00 

rH 

00 

CM 

CM 

OS 

LD 

OO 

rH 

O'! 

r- 

00 

(2 

MH 

• 

• 

• 


LD 

CO 

00 

CM 


rH 

O 

o 

o 

rH 

CM 

n 

00 

rH 

in 

in 

in 

in 

LD 

LD 

LD 

00 

OS 

O 

rH 

CM 

CM 

CM 

CM 

D 


t — 1 


00 

< — 1 

O 

O 

rH 

rH 

i — 1 

rH 

o 

o 

o 

O 

o 

o 

o 

O 

o 

o 

o 

o 

O 

o 

O 

o 

o 

i — 1 

i — 1 

rH 

rH 

rH 

rH 

ID 

a 


LO 

LO 

« 

• 

• 

• 

• 

• 

« 



• 

• 


• 

■ 

• 

• 

* 

« 

« 

• 

• 

• 

* 

• 

* 

* 

• 

• 

• 

• 

M 

Du 

u 


*F 

CM 

o 

O 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

l 

o 

1 

o 

o 

o 

o 

o 

1 

O 

1 

O 

1 

o 

1 

O 

1 

O 

1 

O 

1 

2 

O 


os 

00 

<T\ 

\ — I 

CM 

rH 

rH 


*F 

CM 

00 

rH 

CM 

1 — 1 

00 

rH 

m 

o 

00 

o 

CM 


o 

OS 

oo 

oo 

1 — 1 

o 

00 

C" 

'F 1 

CO 

00 

U 


rH 

00 

o 

LO 

LO 

c- 

00 

LO 

OS 

C" 

CO 


OO 

oo 

00 

LD 

r- 

oo 

LD 

rH 

CT'i 


rH 

oo 

o 

CM 

in 

rH 

oo 

r- 

CT'i 

o 

m 



• 

• 

• 

00 

o 

00 

f- 

LD 

r- 

vF 

CM 

00 

00 


LD 

00 

r- 

00 

CM 

CO 

CM 

CM 

OO 

^F 


CM 


00 

00 

os 

O 

rH 

rH 



O 

LO 


rH 

rH 

rH 

rH 

rH 

i — t 

rH 

o 

o 

o 

o 

O 

O 

o 

o 

O 

O 

O 

O 

o 

o 

O 

O 

o 

O 

o 

o 

rH 

rH 

rH 

o 



LO 

LO 

• 

• 

• 

• 

» 

• 

* 

• 

• 

» 

* 

* 

« 

* 

* 

» 

» 

• 

* 

■ 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

LD 



*F 

CM 

o 

O 

O 

O 

O 

o 

O 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

O 

O 

o 

o 

o 

o 

o 

1 

o 

o 

1 

o 

1 

O 

o 

O 

1 1 


CT'i 

LO 

LO 

r* 

CM 

LD 

i — 1 

O 

r-* 

oo 

CM 

CO 

L0 

LD 

L0 

LD 

OS 

Os 

LD 

o 

LD 

o 

rH 

00 


1 — 1 

o 

r- 

*F 

00 

r- 

LD 

r~ 

II 


O 


rH 

^f 

LO 

00 

LD 

00 

o 

LO 

r- 

LO 

CM 

CM 

00 

CM 

n 

LO 

rH 

00 

CM 

1 — 1 

CM 

00 

rH 

1 — 1 

o 

m 

00 

«=F 

c- 

CM 

o 



• 

« 

• 

CM 

*vF 

00 

rH 

rH 

CM 

00 

m 

LD 

O' 

00 

o 

CM 

CM 

LD 

O 

o 

O 

o 

O 

rH 

CM 

t — 1 

in 

in 

LD 

r* 

00 

CT'i 

o 

2 


o 

LO 

*sF 

CM 

rH 

rH 

CM 

CM 

CM 

1 — 1 

o 

O 

o 

o 

1 — 1 

( — 1 

rH 

O 

O 

o 

O 

o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

O 

rH 



1 

LO 

LO 

• 

• 

• 

• 

• 

♦ 




• 

• 


« 

• 

• 

» 

• 

• 

• 

■ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 





CM 

o 

O 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

O 

O 

o 

O 

o 

o 

o 

1 

o 

o 

o 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

O 

1 

O 

1 



o 

LO 

LO 

o 

rH 

LD 

OO 

OO 

in 

o 

LO 

00 

OS 

r- 

C" 

00 

00 

00 

^F 

*F 

o 

*F 

LD 

LD 

rH 


r- 

CM 

rH 

uo 

rH 

rH 

CM 



CO 

CM 

O 

LD 

O 

LD 

CM 

00 

o 

CT’i 

[> 

LD 

LD 

CO 

00 

OS 

OS 

o 

O 

r- 

LD 

r- 

m 


O 

rH 

^F 

O 

OO 

rH 

LO 

CM 

'F 




• 


r- 

O') 

CM 

LD 

r- 

r- 

CM 

oo 

OS 

O 

i — i 

00 

in 

LD 

o 

00 

CM 

CM 

CM 

CM 

o 

o 

O 

CM 

00 

OO 

UO 

LD 

[> 

00 



t — i 

LO 

<f 

CM 

rH 

CM 

CM 

CM 

CM 

CM 

o 

o 

i — 1 

i — I 

rH 

rH 

rH 

rH 

o 

o 

O 

o 

o 

o 

o 

O 

O 

o 

O 

O 

O 

O 

o 



1 

LO 

LO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

. 

. 

. 





CM 

o 

O 

O 

O 

o 

o 

O 

o 

o 

o 

o 

o 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 



CM 

00 

LO 

LO 

^f 

LD 

o 

os 

LO 

o 

r- 

CM 

LO 

00 

LO 

00 

rH 

n 

LD 

00 

*F 

00 

o 

CFi 

oo 

o 

i — 1 

in 

o 

CM 

CM 

CO 

o 



00 

o 

os 

LO 

LO 

LD 

r- 

CM 

LD 

CM 

rH 

< — ! 

00 

OS 

rH 

rH 

r- 

00 

O 

Os 

00 

r- 

OS 

n- 

CM 

00 


o 

o 

in 


O'* 

LD 





• 

r- 

r- 

O 

LO 

00 

00 

^f 

in 

LD 

c- 

00 

i — 1 

00 


OS 

OS 

00 

00 

00 

r- 

m 


CM 

CM 

CM 

1 — 1 

o 

rH 

CM 

*F 



00 

LO 

oo 

00 

CM 

00 

00 

00 


00 

i — i 

rH 

< — i 

I — 1 

CM 

CM 

CM 

{ — i 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

O 

O 

O 



1 

LO 

LO 

♦ 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

» 

• 

• 

• 

• 

■ 

• 

• 

• 

• 

• 

• 

• 

• 

. 





<sT 

CM 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

O 

O 

o 

o 

CO 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

1 

o 

1 

o 

1 

O 

1 



ijl 

1 MH 

4-t 

fO co 

*f 

LO 

LD 

r- 

00 

CTl 

CM 

00 

-lF 

LO 

LD 

r-* 

00 

CF> 

CM 

CO 


uo 

LD 


oo 

OS 

00 


in 

LD 

C" 

oo 

Os 



o 

CO 

CO 

4-> • 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

» 


• 

• 

• 

• 

• 

• 

• 

♦ 

• 

« 

• 

• 


• 



T5 

a 

a 

W o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 



oo 

O 

If 



267 



Table CHI. Continued 





i — l 

CD 

oo 

CD 

H 1 

CO 

LO 

CM 


LO 

r- 

CO LX) c- 

LO LO CD 

O CM CD c* lo 

r" 

r* 

LT Lf) C 

O LO 

1 — 1 

00 




1 — 1 

m 

CO 

OO 


LX) 

o 

00 

r- 

I — 1 

00 LO CM 

CM o 

CD LO OO 

O CO 


00 O CO CD 

CM 00 LO 

rH 

r** 

<LT 

CD 




• 


• 

rH 

CM 

CD 

oo 

CD 

CM 

LO 

co m 4 

CO O 00 

CO CD C" 

cm 

LO 

cm 

O 00 oo 

CM CM 

00 

M 4 

M 4 

CM 

CD 




o 

LO O 

00 CO CM 

CM 

CM 

00 00 

CO CO CO CO CM CM CM CM 

C0 C0 CO CO CO CO CM CM 

00 00 

00 

00 00 

00 

CM 




C\1 

lO 

o 


• 

• 





• • 

* 

• • 

• t * 

• • 

• 

• • 

• 

• • 

* 

• 

• 

• 

• 

* 

• 





, cr 

CM 

o 

1 

o 

1 

o 

1 

o 

1 

O 

1 

o 

1 

o 

1 

o o 

1 1 

o 

1 

o o 

1 1 

o o o 

1 1 1 

o o 

1 1 

o o o 

1 1 1 

o 

\ 

o o 
1 1 

o 

1 

o 

1 

o 

1 

o 

1 

O 

1 

o 

O 




GO 

cd 

00 

CM 

CO 

r- 

LO 

\ — 1 

CM 

CD 

CD O 


o o 

CD 00 H 

CD rH 


r- rH 

00 

LO CD 

CD 

CD 

00 

rH 

00 

o 

o 




o 

UD 00 

t — I 

CO 

00 

o 

r~ 

tH 

LO 

r- r- 

M 4 

LO 00 

00 rH OO 

LO 00 

CD 

O 

CD OO LO 

rH 

CD 

LO 

r- 

CD 

CM 

1 — 1 






, 

tH 

r-* 

CM 

CD 

O CM 

LO 

oo CM 

CD 

LO CM 

00 rH 

LO O CM 

rH CD 

LO 00 00 

CD 

OO 

o 

< — i 

t — 1 

O 

r- 




LO 

LO 

o 

CO 

CM 

CM 

rH 

CM 

CM 

CM 

CM 00 

CM 

CM CM 

CM CM CM 

CM CO 00 CO CM 

CM CM CM 

CM 

CM 

oo 

00 

00 

00 

CM 




tH 

LO 

o 

« 

• 

« 

• 

* 

• 

• 

• • 


• • 

• . t 

• « 

• 

• • 

• 

• * 

* 

• 

* 



• 

• 






CM 

o 

1 

O 

1 

O 

1 

O 

1 

O 

1 

o o 

1 1 

o o 

1 1 

o 

1 

o o 

1 1 

o o o 

1 1 1 

o o 

O 

1 

o o 
1 1 

o 

1 

o o 

1 1 

O 

1 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o 

1 




i— i 

CO 

o 

LO 

r' 

1 — 1 

CM 

00 

LO o 

LO rH 

CO 

CM M0 

O CM rH 

LO CM 

CO 

LO 00 

C' 

LO CM 

r- 

CD 

o 

LO 

oo 

oo 

C" 




tH 

LX) 

CD 

LO 

O' 

lO 

O' 

< — 1 

m 4 

LO 

CM M 4 

CD CO 00 

O' ^ oo 

cd r-* 

to 

LO O' 

LO O' O' 

CO 

LO 

00 

LO 

rH 

00 

00 







LO 

i — i 


tH 

m 4 

CO 

LO 

cm r- 

M 4 

o r- 

00 CD LO 

rH CO 

00 

r- 

1 — t 

OO 00 

sr 


LO 

r- 

O 

00 

to 




CM 

LO 

o 

CM 

CM 

tH 

rH 

t — 1 

tH 

rH 

CM CM 

CM 

CM tH 

rH rH rH 

CM CM 

CM 

CM CM 

CM 

rH i — 1 

CM 

CM 

CM 

CM 

00 

CM 

CM 




1 1 

LO 

o 

« 

• 

* 

• 

• 

• 


• » 

• 

t . 

• . • 

• 

• 

• • 

• 

• • 

• 

• 

• 

• 

• 

• 

• 





M 4 

CM 

o 

1 

O 

1 

o 

l 

O 

1 

o 

1 

o o 
1 i 

o o 
i 1 

o 

1 

o o 
i i 

o o o 
1 i I 

o o 
1 1 

o 

1 

o o 

1 1 

o 

1 

o o 
1 1 

O 

J 

o 

o 

1 

o 

l 

o 

1 

o 

1 

o 

1 





rH 

CO 

LX) 

o 

CM 

M 4 

CD 

CO 

LO 

M 4 rH 

CD 

00 LO 

CM CD 00 

00 

CM 

(D LO CM 

O 00 

OO CM 

r" 

CM 

o 

CD 

LO 




H 

r~ 

CO 


cd 

CM 

O 

O 

CO 

m 4 

O CM 

C" 

00 CD 

MOO 

co in 

t — 1 

rH CM 

CM 

CM C" 

CD 

o 

oo 


oo 


CD 







LO 

CO 

LO 

LO 

CD 

LO 

O' 

lo r- 

00 

00 O 00 00 CM 

LO C" 

CD CM CD 

LD 

cm 

CD 

o 

o 

t — 1 

CM 

oo 

rH 




CO 

LO 

o 

rH 

tH 

o 

O 

O 

o o 

rH rH 

rH 

rH rH 

t — 1 rH rH 

rH rH 

1 ( 

CM rH 

rH 

rH t — 1 

tH 

CM 

CM 

CM 

CM 

CM 

CM 





LO 

o 

• 

• 

• 

• 

• 



• • 

• 

• • 

t . * 

• • 

* 

• • 

• 

• * 


• 

• 

• 

• 

• 

• 





m 4 

CM 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o o 

1 1 

o o 
1 1 

o 

1 

O O 
1 1 

o o o 

1 1 1 

o o 
1 1 

O 

1 

o o 

1 1 

o 

1 

O O 
! 1 

o o 
1 1 

o 

1 

O 

1 

o 

o 

1 

O 

1 




o 

O' 

o 


oo 

CO 

^r 4 

o 

CO 

CD 

CO CO 

00 

CD LO 

O' 00 00 

LX) rH 

LO 


O' 

O O' 


LO 

CD 

LO 


00 

lO 





00 

o 

CM 

CD 

< — 1 

00 

CM 

CO oo 

rH O 

t — 1 

C" rH 

00 rH 00 

CD CO 

O 


LO 

rH LO 

OO CM 

LO 

CD 

00 

CD 

LO 







tH 

<=r 

CM 

rH 

o 

00 

1 — 1 

r- r* 

00 

LO 00 

lo uo lo 

CD O 

t — 1 

rH CM 

o 

CD O 

00 

M 4 

■M 4 

M 4 

LO 

LO 

LO 





LO 

1 — 1 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o o 

o o o 

O rH 

rH 

rH r — 1 

1 — 1 

O O 

rH 

rH 

rH 

i — 1 

rH 

tH 

tH 





LO 

o 



• 



• 

» 

• • 

• 

■ 

. . * 

■ 

• 

• • 

• 

• • 


» 

♦ 


* 


• 





m 4 

CM 

o 

1 

o 

1 

o 

o 

o 

1 

o 

o 

o o 
1 1 

o 

1 

o o 

o o o 
1 1 1 

o o 

o 

1 

O O 
1 1 

o 

1 

o o 

1 1 

O 

1 

O 

1 

o 

1 

O 

1 

O 

1 

o 

1 

o 

1 


H 

m 


cd 

O' 

o 

LO 

i — i 

CO co 

CM 

o 

tH 

OO CM 

LD 

O CM CD CM 

CO CO 

r- 

00 CO LO 

CD LD 

OO 

OO 

LO 

CD LO 

CD 

CD 


S 


o 

oo 

o 

CO 

O' 

CD CM 


LO 

CD 

m 4 cm 

0" 

rH LO 

r- cm oo 

CM ^ 

00 

O CD 

O' 

r~~ LO 

rH 

LO 

t — t 

M 4 

rH 

LO 

C' 




• 

* 


O0 

rH 

LX) 

LO 

H* 

00 

LO 

CM CM 

rH 

i — 1 rH 

O O rH 

LD LO 

LO 

r- lo 

LO 

LO LO 

O 

O 

rH 

rH CM 

CM 

CM 


II 


Osl 

LO 

tH 

o 

O 

O 

O 

O 

o 

o 

O O 

O 

o o 

o o o 

O O 

O 

o o 

O 

O O 

rH 

rH 

rH 

tH 

t — 1 

tH 

rH 





LO 

o 


« 


» 

• 

• 


• 


• • 

• • t 

• • 

• 

• • 

• 

• • 

• 

* 

• 

• 

• 


* 


£ 

o 



m 4 

CM 

o 

O 

O 

o 

O 

o 

o 

o o 

1 1 

O 

o o 
1 

o o o 

o o 

o 

o o 
1 1 

CO 

1 

o o 

1 1 

O 

1 

O 

O 

1 

O 

1 

O 

1 

o 

1 

o 

1 

H 

&h 

>h 

r- 

O' 

o 

CM 

CM 

O' 

t — 1 

m 4 

o 

o 

CO LO 

i — 1 

rH 00 

CD rH 

CO CD 


CD O 

rH 

00 CD 

o 

rH 

00 

OO CM 

I — I 

00 

.tU 


O o 

00 

o 

o 

i — ( 

oo 

CM 


LO 

C" 

rH rH 

o 

rH LO 

o OO o 

CM 00 

LO LO 00 


CM LO 

CM 

O' 

CM 

LO 

CM 

oo 

00 


2 

4n 




CM 

LX) 

CD 

CD 

O' 

rH 

CD 

o o 

1 — 1 

CM ^ 

CM CM rH 

kT rj* 





00 

OO 

CD 

CD O 

o 

1 — 1 


5 


t — 1 

LO 

H 

tH 

O 

O 

O 

o 

t — 1 

o 

o o 

o 

O O 

o o o 

o o 

o 

o o 

o o o 

O 

o 

o 

O 

t — 1 

1 — 1 

1 — ( 

O 

O 

o 

M 

& 

LO 

o 

CM 

o 

o 

O 

O 

o 

o 

o 

O O 

o 

O O 

o o o 

o o 

o 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o 

^ v 

Cu 












1 




1 1 

1 

1 1 

1 

1 1 

1 

1 

1 

1 

1 

1 

1 


2 





























O 


m 4 

l> 

o 

MO 

m 4 

m 4 

00 

r- 

m 4 

CD 

LO LO 

o 

00 t" 

00 CM 

CD LO 

CM 

lo r- 

00 

O' LO 

00 

LO 

LO 

O' 

CM 

LO 

LD 


O 


i — \ 

CO 

o 

LX) 


CD 

rH 

o 

CM 

CO 

O LO 

LX> 

rH 00 

O' OO H 

rH CM CM 

00 CD 

rH 

LO LO 

CM 

O' 

00 

C' 

M 4 

rH 

CD 





« 

t 

LO 

CD 

CM CM 

o 

H 1 

CM 

CM CM 

CO 

LO O' 

LT LT 00 

CM CM 

CM 

CM rH 

CM 

CM oo 

LD 

LO 

O' 

O' 

OO 

CD 

CD 




o 

LO 

rH 

t — 1 

o 

rH 

rH 

rH 

1 — 1 

rH 

O O 

O 

O O 

O O O 

O O 

O 

o o 

O 

o o 

O 

O 

o 

o 

o 

O 

O 


o 



LO 

o 

• 

« 

• 

• 

• 

• 




• • 

• • • 

• • 

• 

• • 

• 

• • 

• 

• 

• 

• 

• 


* 


00 




CM 

O 

o 

O 

O 

O 

o 

O 

O O 

O 

o o 

0 

0 

0 

o o 

I i 

o 

1 

o o 
t 1 

O 

o o 
1 1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

i 

O 

1 

o 

1 


rH 


CD 

r- 

o 

CO 


CM 

rH 

CO 

o 

rH 

CO CD 

CM 

r- cm 

CD L0 CM 

rH rH 

CD 

M 1 LO 00 OO LO 

rH 

o 

LD 


oo 


00 


II 


CO 

00 

o 

LO 

CM 

O' 

r- 

o 

M 4 

LO 

LO CM 

LO 

CM LO 

CD LO LO 

co CO CO CM LO 00 

00 

O 

LO 

rH 

LO 

M 4 

rH 

< — 1 





« 

• 

O 

00 

LO 

LO CO 


LO 

LO 

LO 

00 o 

C" [-^ LO 

O O 

O 

o o 

o 

O rH 



LO 

LO 

LO 

r- 

oo 


£ 


O 

LO 

rH 

CM 

1 — \ 

tH 

rH 

< — i 

rH 

tH 

o o 

O 

O tH 

O O O 

O O 

O 

o o 

o 

o o 

O 

o 

O 

o 

O 

O 

o 




1 

LO 

O 

• 

* 

« 

• 

• 

» 


• • 


• • 

• • • 

* • 

• 

« • 

* 

• • 


• 

• 


• 

• 

* 





-^r 

CM 

o 

o 

o 

O 

o 

o 

o 

o o 

o 

o o 

0 

0 

0 

o o 

o 

o o 

o 

CO CO 
1 1 

O 

1 

o 

1 

O 

1 

o 

1 

o 

1 

O 

1 

o 

1 




t 1 

r- 

O 

CD 

LO 



rH 

CM 

CM 

CO rH 

o 

CM O0 

o ^ 

r" cd 

LO LO LO 


LO OO 

CM 

LO 

rH 

CD 

tH 


00 




CD 

00 

o 

CO 

LX) 

LX) 

OO CM 

LO LO 

rH O 

CO 

00 O' 

03 4 1 O 

CO O' 

00 

r** o 

O' 

lo 

CO 

00 

O 

M 4 

M 4 

CM 

oo 








LX> 

o 

CD 

LO 

o 

OO 

C" 00 

CD 

rH 00 

rH O 00 

CM CM 

CM 

CM CO CM 

rH O 

tH 

CM 

00 

00 

M 4 

LO 

LO 




1 1 

LO 

rH 

CM 

rH 

CM 

< \ 

t 1 

CM 

tH 

o o 

O 

i — t tH 

t — ( t — 1 CO 

o o 

O 

o o 

o 

o o 

o 

O 

o 

o 

O 

o 

o 




1 

LO 

O 


• 

» 

* 

• 

• 

* 

• • 

• 

• * 

* • . 

• • 


« 

* 

* • 

• 

• 

• 

• 

» 

• 

• 






CM 

O 

O 

o 

O 

O 

o 

o 

o o 

o 

CO o 

0 

0 

0 

o o 

o 

o o 

o 

CO o 

o 

1 

o 

1 

o 

o 

o 

1 

o 

1 

o 

1 




CD 

r- 

O 

LX) 

i — ( 

CM 

o 

M 4 

rH 

oo 

O CO 

oo 

o ^ 

ID CO 

CD CD CO CM 

CM 

CD CM 

CD 

LD 

00 

tH 

00 

rH 

CD 




oo 

CO 

o 

O' 

CM 

t — 1 

C" 

LO 

r* 

00 

cm 

CD 

cm r* 

lo co 

LO LO OO 

CD 00 


LO rH 

LO O 

TT 

o 

tH 

CM 

O' 





• 


o 

CO 

oo 

CD 

CO 

r- 

LO 

CM CO 


r- <d 

O LO CO 

r- r- 

r- 

O' OO 

O' 

LO 

CM 

CM 

rH 

tH 

o 

rH 

CM 




CO 

LO 

1 — 1 

CO 

CM 

CM 

CM 

CM 

CM CM 

t — 1 rH 

rH 

tH iH 

CM 1 — 1 rH 

o o 

o 

o o 

O 

O O 

O CO 

O 

o 

o 

O 

O 




1 

LO O 

• 

• 

• 

• 

* 

• 

• 

• 

• 

• • 

• • • 

• • 

• 

• • 

« 


• 

• 

• 

♦ 

• 


• 






CM 

o 

o 

o 

O 

o 

o o 

o o 

o 

o o 

0 

0 

0 

o o 

o 

o o 

o 

O O 

o o 

O 

o 

o 

O 

o 




tn 4-1 4-1 

CO CO 

M 4 

LO LX) 


OO CD 

CM CO 


LO LO 

7 

8 
9 

2 

3 


LO LO 

O' 

00 CD 

00 

M 4 

LO 

LO 

r* 

00 

CD 




0) 

CO 

CO 

+J • 

• 

• 

• 

• 

• 

• 

• « 

« 

• » 

* • « 

• • 

• 

• • 

• 

• • 


• 

• 

• 

■ 

• 

* 





a a, 

u o 

o 

o 

o 

o 

o 

o 

o o 

o 

o o 

0 

0 

0 

o o 

O 

o o 

o 

o o 

o 

O 

o 

o 

o 

o 

o 


03 O 4-1 


X! 

a 


c 

-H 

Ch 


o 

* 


o 

II 

o 

\ 


LD 

O 


O 


00 

o 


o 


268 



cn (X) NO 

cn >H 

o 00 o 
CN ^ NO 
x-i 


cn in co rH ^ r** cn 

NO *3* O ON H CM ^ 
CN CM CM H CM CM CM 


o o o o o o o 

I I I I I I I 


hOOlOHhd)^ 

00 WhOOH ^OMn 

oocnuo cm cmoooocm 

CNCNCNCNCMCNCMCN 


oooooooo 
I I I I I I I I 


^MnHh«)rooo 

(NkDOOOOOH^r^ 

Nococnr-io^ooco 

CNCNCNCNCMCNCMCN 


OOOOOOOO 

I I I I I I I I 


m cm no o in 
h u} eg ^ o h 

VD h ID U3 e' U) 

CN CM CM CN CM CM CN 

O O O O O O O 

I I I I I I I 


r-~ no vo 

CM ^ H 

o oo o 
rH no 
>h 


O NO CO CM NO 00 CM 
LO CN] 00 CN] CO CD LO 
^o^LOh^r' 

CN] CN] rH i — < t — I i — I t — I 


O O O O O O O 

I I I I I I I 


Nor-cnoocnr-'Ln 

■^TCTiOOOOLOOCNJOO 
NONOCMONCnrHi-HCn 
CN] CN] CN] rH rH CN] CN] t — I 


OOOOOOOO 

I I I I I I I I 


CMUOrHCnCDCnaONO 
H 0 0 tH ON NO ^ rH NO 
n^t^^CNlHHO 
CN]CN]CN]CN]CNJCN]CN]CN] 


OOOOOOOO 

I I I I I I I I 


oo co r-* oo o o CNi 

r* cnj co ^ co cn cni 

00 LO LO LO LO CO CN] 

CN CN] CN] (M CN CN] CN 

o o o o o o o 

I I I I I I I 


T3 

o 

3 

fl 

c 

o 

o 


o 

3 

Eh 


"0 

OJ 

s 


c 

o 


o 


"S' NO NO 
CN] ^ H 

CN OO o 
rH ^ NO 
i-i 


O NO NO 

00 iH 

oo 00 O 
no 

rH 


L0 NO NO 
CN ^ rH 

^ 00 o 
•NT NO 
^ 1 — I 


H 


m 

NO 

NO 

NO 

£ 

CN 


rH 

II 

CN 

00 

O 



'NT 

NO 

£ 



i — t 

O 




H 




Eh 

M rH 

NO 

NO 

< 

O CO 


i — 1 

2 

4-1 ■ 



D 

rH 

oo 

O 

O 

a 


NO 

H 

o 


rH 

Ph 




s 




o 

o 

NO 

NO 

o 

CO 


rH 


o 

oo 

O 

o 



NO 

o 



i — 1 


CN 



no 

NO 

II 

r- 'sp 

rH 

s 

O CO 

O 


I 

NO 



rH 


o NO NO 
^ rH 

HOOO 
I no 

i — i 


^ NO NO 
r* ^ rH 

co oo o 

I N 1 NO 
^ rH 


tTiNM M_| 
0) CO CO 

a a 


O 

r- cn 

NO 

oo 

o 

NO 

NO 


ON CO 


rH LO 

NO 

CO NO OO OO CM 

rH 00 

rH 

rH 

o 

O CM 

NO 

r- 

1 — ( 


oo ^ 


CD 

CO 

CN 

CM 

NO 

on <n 

LO 

cm 

CO 

on h cn io r~- 

NO CM 

00 

cn 


o 

00 

CO 

ON 

CN 

rH 

^ cn co 


CN 

CN 

cn 

co 

oo 

NO 

r* r* 

LO 

ON CM CO rH 00 OO OO 

NO 

o 

rH 

CO 

00 

CO 

cn 

cn 

Cn] 

rH O 

i — i 

i— 1 

rH 

rH 

rH 

CM 

i — i i — i 

rH 

rH rH 

rH 

rH CM CM CM rH 

i — 1 rH 

rH 

CN 

CM 

CN 

CM 

CM 

i — t 

rH 

CD 

1 

o o 
1 1 

o 

1 

o 

1 

o 

1 

CD 

1 

o 

1 

o 

1 

CD O 

o 

O O 
1 1 

o 

o o o o o 

1 1 1 1 1 

O O 
1 1 

CD 

o 

1 

O 

1 

O O 

1 1 

O 

1 

o 

1 

O 

1 

rH 

oo co 


CO 

oo 

r* 

00 

00 CO CM 

CN 

CN ON 


r- o rH cn rH 

ON LO 

rH 

oo 

LO 

i — 1 

OO 

o 

■^r 


ON 

LO O 


CO 

o 

co 

NO 

LO 

LO CO 


on r- 

NO 

O NO o LO lO 

NO ON 

NO 

oo 


CN 

oo 


CM 

r» 

CO 

cn lo 

00 

CO 

NO 

NO 

CO 

NO 

^ o 

rH 

rH rH 

O 

LO ID CO h M* 

^ 00 

rH 

NO 

r- 

00 

oo 

o 

o 


rH 

o o 

o 

o 

O 

O 

rH 

rH 

i — 1 rH 

rH 

rH rH 

1 1 

rH rH rH rH rH 

rH rH 

rH 

1 — 1 

rH 

rH 

rH 

CM 

CM 

rH 

O 

1 

O CD 

1 1 

CD 

1 

o 

1 

O 

O 

1 

O 

o 

1 

o o 

1 1 

O 

O O 
1 1 

o 

CD CD CD CD O 

1 1 1 1 1 

O O 
1 1 

CD 

1 

o 

1 

O 

1 

O 

O 

1 

O 

1 

o 

1 

o 

CO 

NO NO 

NO 

CN 

CN 

cn 

ON 

o 

o co 

rH 

rH rH 

o 

D O CO H NO (D CM 

00 

00 

O 

i — 1 

co 

1 1 

NO 

cn 

LO 

LO NO 

CD 

oo 

CN 

co 

ON 

cn 

o o 

CD 

cd 

ON 

^ co h o ld n ^ 

00 

o 

LO 

o 

co 

|> 

oo 


CN 

CN rH 

rH 

O CM 

rH 

NO 

NO 

00 ^ 

LO 

LO LO 


ON ON O rH ON 

ao on 

r~~ 

CN 

CM 

CO 

00 

00 

CO 


o 

O O 

O 

CD 

CD 

o 

O 

o 

o o 

o 

o o 

o 

O O rH rH O 

o o 

o 

rH 

1 — 1 

rH 

1 — 1 

t — 1 

rH 

rH 

o 

O O 
1 

o 

1 

CD 

1 

O 

o 

o 

1 

o 

1 

o o 
i i 

o 

1 

o o 

1 1 

o 

CD CD CD CD CD CD O 
1 1 1 1 1 1 1 

o 

l 

o 

1 

o 

1 

O 

1 

o 

o 

1 

o 

1 

O 

1 


oo cn 

cn 

LO 

O 

CN 

ON 

NO co ON 

rH 

r- no 

LO 

^ NO r- CD H 

ON LO 

CO 

o 

r~ 

O 

LO 

NO 

CM 

CN 

LO 

oo 

CD 

CO 

t"* 

l> 

CN 

r- 

LO 1 — 1 

rH 

co o 

rH 

CM "3* LO LO CN 

rH Cn 

NO 

CN 

NO 

CM 


r-~ 

r- 

00 

LO 

i — 1 Lf ) 

co 

co 

NO 

LO 

CO 

CM 

CM o 

rH 

rH rH 

1 — 1 

NO NO NO NO NO 

LO NO 

LO 

cn 

cn 

O 

o 

o 

CD 

rH 

o 

o o 

o 

o 

O 

O 

o 

o 

o o 

O 

O O 

o 

CD CD CD CD CD 

O O 

o 

o 

o 

i — 1 

rH 

rH 

rH 

rH 

o 

o o 

o 

o 

o 

o 

o 

1 

o 

1 

o o 
1 1 

O 

o o 

o 

O CD CD O CD 

1 1 1 1 1 

o o 
1 1 

o 

1 

o 

1 

o 

o 

1 

o 

1 

O 

1 

o 

1 

O 

1 

r- 

iH CO 

LO 

oo cn 

o 

rH 

NO 

NO CO 

ON 

CO rH 


NO 00 CM ^ 00 

o o 

rH 

CO CM 

cn 

NO 

<n 

LO 

CM 

r- 

O NO 

CN 

lo cn 

ON 

CO 

NO 

rH ON 

ON 

NO O 

r- 

LO NO r- LO ON 

io oo 

NO CM 

NO 

ON 

CM 

CN 

cn 

00 

■^r r- 

LO 

lo oo 

r~- 

rH 

o 

O rH 

O 

O rH 

o 

^ ^ eo cn m 


r» 

oo 

co 

00 

cn 

cn 

cn 

o 

o o 

o 

o 

o 

o 

O 

o 

O CD 

o 

o o 

o 

O CD o O CD 

CD O 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o o 

o 

o 

o 

o 

O 

1 

o 

1 

CD O 

o 

CD O 

o 

CD CD CD CD CD CD CD 

1 1 1 1 1 1 1 

o 

1 

o 

i 

o 

1 

o 

1 

CD 

o 

1 

o 

1 

o 

1 

LO 

00 LO 

NO 

r* 

O' 

rH 

NO 

NO 

NO O 

to 

CO ON 

rH 

co r"- cn r-. oo 

r- lo 

o 

'sP 

LO 



o 


r- 

NO 

CN rH 

NO 

ON 

sr 

CO 

00 

NO 

no *?r 

CO 

cn cm 


[-- NO NO ^ I — 

oo oo 

00 

o 

LO 

O CM 

NO 

NO 

■^r 

CN 

OO O 

r- 

r- 

! — 1 

O 

o 

i — 1 

CM ^ 

CO 

CM co 

CN 

CM CN CM CM H 

rH 00 

00 

NO 

NO 

o 

r- 

r- 

[•" 

oo 

rH 

CD i — 1 

o 

o 

< — ♦ 

1 — I 

o 

o 

o o 

o 

o o 

o 

O O O O O 

o o 

o 

O 

O 

O 

o 

o 

O 

o 

O 

o o 

o 

o 

O 

o 

o 

o 

o o 

o 

o o 

o 

CD CD O CD CD 

o o 

o 

O 

o 

CD 

o 

o 

o 

o 


I I I I I I I I I I I I I I I 


LO cn CO CN CN < 3 * CN 
N) o ^ NT CO ^ H 

r- cn co o o ^ co 

tH rH rH j— I rH i — I rH 


o o o o o o o 


on r-' cTi r"" co r- no 

r** cn oo cn o no 

o ^ no cn co r- lo 

CN rH rH i — i i — I i — I rH 


O O O O O O O 


O H Cn NO NO rH NO 
lO (N VD H m H ^ 
NO H NT OO (O H 
CN CN CN rH rH CN CN 


O O CD CD O CD O 


cnaooor^oooocoao 

CN rH ^ L0 (N NO O O'! 
co^Lor'NOLOND^r 
oooooooo 


oooooooo 


^rr'cn^rc^-cNr'LO 

CD(NhOH^fOO 

LONoc^ocTir^oor- 

OOOrHOOOO 


OOOOOOOO 


r-'Oin^NOLOcNco 

LDOOfOOCDHOOh 
O O O O O rH i — I CN 
OOOOOOOO 


OOOOOOOO 

I I I I II 

LOC^OO^^hCTiCM 
00 in CD O fv oo rH CD 
HHHCNCNCOOrH 

oooooooo 


oooooooo 

I 


lo no lo lo cn cn lo 

O ID O C\] id h h 
M 1 ^ IT) IT) LO LO NO 

o o o o o o o 

o o o o o o o 

I I I I I I I 

O'- O rH Ch CO LO LO 

cn oo co oo o cn 
cn cn co co co sr m 
o o o o o o o 


o o o o o o o 

I I I I I I I 


rooLOLoenNDLOr' 
HCMOCO^H^CO 
O i — I CO LO no CO CO i — I 



OOOOOOOO 


NOrHOrHe— INOOMCO 

r-ocoNo^ooioo 

LONDUJNDhOlOH 

oooooooo 


oooooooo 


NO H ( lT)(NLO[ N - 

ND CNJ P' ^ H CO CO 

rH rH o O O O rH 

O O O o o o o 

o o o o O o o 

I I 


ccco^ftONDr-oocn 



Uooooooo 


cNco^TLONDr-cocn 

oooooooo 


cn co ^ io no t — oo cn 
oooooooo 


co ^ lo no r- oo on 
o o o o o o o 


rtf O 4 n 

CM 


& 

a 

• 


a 

•H 

o 

o 

H P-i 

< 

II 

II 


o O 


NO 

o 



oo 

o 

II 

o 

\ 

X 


269 


499 



Table CIII. Continued 


r- id 
co r- oo 

os co 

rH oo co 
m 4 tH 


O ^ Csl 00 oo CD 00 
OO lO^D CO CO O H 
00 OS M 4 CD CO 00 OS 
0\] i — I i — I i — I i — I H H 


O O O O O O O 

I I 1 I I I I 


NTCOOOO^OJCOOO 

OOincgHtO^H 

VDlOHOiOHHO 

(N(N(NH(M(N(N(N 


oooooooo 

I I i I I I I I 


OOt^OVD^^CN]^ 

OHCTiCNJCDCOCOH 

^LO^COHHHH 

CMCMCMCMCMCMCMCM 


OOOOOOOO 

I I I I I I I I 


lo {" os i — i { uo oo 
lo h ^ in oo oo CM 
CO (O CO CO CO (N H 
CM CM CM On] CM CM CM 


O O O O O O O 

I I I I I I I 


r- o- uo 

00 O' 00 

UO CO M 1 
H CO CO 
rH 


OO OO i — I OS 00 00 CD 
LO O P" CD O O' rH 
O LO CM LO CD M 4 ^ 
CM »— I H H H H H 


o o o o o o o 
I I I I I I I 


asasOOOSOSOCMCO 

COCO^CT'iCTiO'O'OnI 

(NCNOOCOOCOOOO 

(NCnIHHHHHH 


oooooooo 
I I I I I I I I 


\TCOO^CDOHCO 
H^U)C0H(N]HCD 
H (N CM O CTi CTi m O 
(NCNJCNCMHHHH 


OOOOOOOO 

I I I I I I ) I 


O' UO U0 O CM O' co 

uo cm uo lo oo uo 

O rH iH rH O OS OO 
CM CM CM CM CM «H rH 


O O O O O O O 
I I I I I 1 I 


LO 

O' 

LO 


O 

as 

00 

00 

^f 4 

CO 


o 

CD 



rH 00 i — 1 

'cr 

O' 

uo CM 

o 

O CD 

CD 

00 

O' 

m 4 


CO 

OS 

CO 

CO 

O' 

CO 

o 

as 

as 


CM 

LO 

rH 

o 

o 

CM 

CO 

CO CM o O' 

O' 

CM 

CM O- 

•M 4 

OS CM 

CM 


CM 

uo 

uo 

O' 

CM 

o 


« 

• 

O' 

o 

os 

CM 

CM 

O 

O 

CO 

o 

uo 00 


LO LO 00 

O' 

OS 

O O' 

CD 

CD CD 

^J 4 

00 

OS 

00 

oo 

00 

O' 

CD 

rH 

CO 


rH 

rH 

o 

1 — 1 

t — 1 

( — 1 

rH 

rH 

CM 

1— 1 

rH 

rH 

rH rH rH 

rH 

rH CM rH 









rH 


1 i 

CO 

CO 






• 

• 

• 


• 

■ 

• 

. > • 

■ 

« 

• # 













rH 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

O 

o 

1 

O 

1 

o 

1 

O 

O 

o o o 

O 

1 

O 

o o o 
1 1 1 

o o 
1 1 

O 

) 

o 

1 

O 

1 

o 

o 

1 

o 

1 

O O 

1 1 

CD 


rH 

o 

as 

UO 

as 

1 — 1 

rH 

O' 

M 4 

CD 

rH 

CD 

CD 

O' CO 00 

uo 

o 

O CM 


00 OS 

OO 

00 

00 

o 

CD 

rH 

uo uo 

CO 

CD 

00 

CM 

O' 

CM 

00 


CD 


uo 

00 

O CM 

O 

rH OS OS 

CM 

CM 

00 00 CO 

rH CM 

UO 

CO 

m 4 

rH 

O' 

CM 

LO O' 

* 

* 


rH 

uo 

uo 

CD 

CD 


M 4 

i — 1 

M 4 

rH 

OS 

O 

O CO 00 

00 


UO ^f 4 

CM 

00 CM 

o 

M 4 

uo 

CD 

LO 

O' 


CM 

O' 

CO 

M 4 

rH 

o 

o 

O 

O 

O 

o 

i — 1 

rH 

t — 1 

O 

rH 

rH O O 

rH 

rH 

rH rH 

rH 

rH i — 1 

1 — 1 

rH 

rH 

rH 

rH 

rH 

rH 

i — 1 


CO 

00 

» 


• 


« 


• 




• 

• 

• 

* 

• 

• i 

• 

• • 

* 



• 

» 

• 

. 

• 


M 4 

rH 

O 

o 

o 

o 

o 

O 

o 

o 

O 

o 

O 

o o o o 

O 

O 

o o 

o 

O O 

o 

O 

O 

O 

O 

O 

O 

o 


I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 


CD rH O 
CO CD 00 

CO CO NT 
00 00 
Sj« rH 


co m 4 cm r- O' oo 

H CO O O (N CD ^ 
CM O O O O CM CM 
O O O O O O o 


o o o o o o o 
I 


OOCMOOOOOOO'OO 

^rUO^OOOOCOCDLO 

UOLOUOOOOOOOOOOO 

OOOOOOOO 


oooooooo 
I I I I I I I I 


O' CM CD CO CD 00 CO CM 
COH^CLHOHOO 
O' OO OO 00 O' OO OO CD 
OOOOOOOO 


OOOOOOOO 
I I I I I I I I 


CD LO CO LO o oo 
CO H ST Ol O CM 
O O rH rH rH CM CM 



O O O O O o o 
I I I I I I I 


CJ 

a 

o 

o 


rH 


UO 


rH 


CM 

1 — 1 

CD 

rH 

^J 4 LO 00 

CD 

CM O ^ 

O' 

CM O' 

o 


U0 00 rH 

t" 

o as 

oo 

LO 

as 

rH CM 

CM 

o 

CD 

s 


oo 

CD 

00 



oo 

O' 

o 

cm as 


as 

^ HO 0 

o 

00 o 

o 

l> 

as 

as oo 

as 

O' LO 

CD 

O' 

o 

cd 

as 

oo 

^J 4 




» 

• 


CD 

KT 

'NT 

'NT 

'sr cd 

CO 

rH 

rH rH O 

o 

o o 

o 

'M 4 



00 

uo 


p" 

oo 

oo oo 

oo 

oo 

as 

II 


1 — 1 

oo 

M 4 


O 

O 

o 

O 

o o 

o 

O 

O O O 

o o o 

o 

O 

o o o 

o 

o o 

o 

o 

o 

o o 

o 

o 

o 




oo 

00 



• 

• 

• 



• 

• * . 

• 

• 

• 

• 

• 

4 4 

4 

4 4 

4 

4 

. 





£ 

o 



M 4 

< — 1 


O 

o 

o 

o 

o o 

o 

O 

1 

o o o 
1 1 

-0 

-0 

0 

o 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o o 
1 1 

o 

I 

o 

1 

o 

1 

o o 

1 1 

o 

1 

o 

1 

o 

1 

H 

Eh 

>H 

os 

M 4 

rH 


? — 1 

C" 

\ — 1 

< — 1 

rH OO 

00 

CM 

rH 00 OS 


rH M 4 

M 4 

CM 00 

C" UO 


CO 00 CD 

O' 

rH 

00 rH 

as 

oo 

oo 

< 

O oo 

CD 

00 


HT 

O' 

as 

rH 

00 rH 


< 1 

CD ^ 00 

oo 

[" as 

00 

1 1 

00 

rH 00 

rH 

00 rH 

O' 

CM 

CD 

OS rH 

00 

CM 

as 

IX 

MH 


• 

» 


OO 

CD 

CD 

CD 

CD as 

oo 

O 

O rH CM 

rH 

rH rH 

1 — \ 

00 00 00 CM 

CM 

CM ^ 

oo 

CD 

CD 

CD O' 

O' 


[" 

D 


o 

OO 

M 4 


O 

O 

o 

O 

O O 

o 

o 

O O O 

o 

O O 

o 

o 

o 

o o 

O 

O O 

o 

o 

O 

O O 

o 

o 

o 

O 

& 

00 

00 






• • 

• 


• ■ • 

• 



4 

4 

4 4 

4 

4 



4 

4 4 




M 

l ^ 

'M 4 

1 1 


o 

O 

o 

o 

o o 

o 

o 

1 

0 

0 

0 

o 

O O 

o 

o 

1 

o 

1 

o o 
1 1 

o 

o o 

1 1 

o 

1 

o 

1 

o 

1 

o o 
\ 1 

o 

1 

o o 
1 1 

£ 

o 


CM 

-cr 



CM 

rH 

as 

rH 

CM o 00 

o 

as ^ oo 

CD 00 CM 

r" 

LO 

CD 

00 00 00 CD 00 

oo 

uo 

00 

O CD 

00 CM 

cr 

u 


rH 

O' 

00 


CD 

oo 

CM 

00 

LO LO 

CD 

o 

CO CO O' 

as 

OS rH 

00 

00 

in 

CM O' 

o 

O' uo 

CO 

O' 

as 

oo 

t" 

CD 





• 

• 


00 

OS 

as 

oo 

CO < — ( 

o 

CM 

CM CO ^J 4 

oo 

OO "M 1 

CO 

rH 

rH 

rH O 

o 

O CM 

CM 



LO LO 

LO 

uo 

CD 



o 

oo 

<3* 


< — i 

O 

o 

o 

O \ — 1 

l — 1 

O 

o o o 

o 

o o 

o 

O 

O 

O O 

o 

o o 

o 

o 

o 

o o 

o 

o 

o 

CD 


1 

oo 

oo 



• 

• 

• 

• • 

* 

< 

• • • 

> 

» * 

4 

• 

4 

4 . 

• 

• 4 

4 







rH 



M 4 

rH 


o 

o 

o 

o 

o o 

o 

o 

0 

0 

0 

o 

o o 

o 

O 

1 

o 

1 

o o 
1 1 

o o o 
i i i 

o 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o 

1 

o 

CM 


O' 

M 4 



CO 


00 

o 

LO cm 

CM 

rH 

00 CM CM 

rH 

00 rH 

o 

CD 

uo 

O' uo 

O' 

CM co 

rH 

o 

oo 

LO CD 

uo 

CM 

o 

II 


f — \ 


00 


CD 

rH 

CM 

00 

as rH 

i — 1 

CM 

CM ^ 0" 

00 CM UO 

rH 

LO 


0" 4 M 1 CM 

O' O' 

00 

as 

rH 

CD 

as 

oo 




* 


• 


CD 

00 

CM 

o 

O M 4 

co 

M 4 

LO CD [ — 

CD 

CD CD 

CD 

O 

o 

O i— 1 

CM 

rH O 

rH 

CM 

OO 

0O 00 

00 

oo 


£ 


rH 

oo 



1 1 

t — 1 

rH 

t — 1 

c — 1 t — 1 

rH 

O 

o o o 

O 

O O 

O 

o 

o 

o o 

o 

o o 

o 

o 

o 

O O 

o 

o 

o 



1 

oo 

oo 



• 

• 

• 

* • 

• 

• 

• . • 

• 

• 

■ 

• 

4 

4 4 

4 

• 4 











M 4 

rH 


o 

o 

o 

o 

o o 

o 

o 

0 

0 

0 

o 

o o 

o 

o 

o 

o o 

o 

o o 

o 

1 

o 

1 

o 

1 

O O 

1 1 

o 

l 

o 

1 

o 

1 



oo 

00 

C 7S 


OS 


00 

I— 1 

as uo 

o 

( — 1 

oo as as 


O OO 00 

CD 

00 

O' 00 

rH 

rH O' 

o 

rH 

uo 

CM oo 

CM 

as 

^f 4 



\ — 1 

LO 

CM 


C" 

rH 

o 

as 

o oo 

00 

1 — 1 

CM CD rH 

KT 

00 uo 

o 

CM 

CM 

CD 00 

00 

rH 00 

O' 

CM 

uo 

oo as 

00 

t — \ 

t — \ 



• 




OS 

CD 

LO 

CM 

00 CD 

u0 

CD 

h coo 

00 

OO 00 

00 

CM 

CM 

CM 00 

M 4 

-SJ 4 o 

o 

i — 1 

I — 1 

i — 1 rH 

CM 

CM 

00 



CM 

OO 

M 4 


rH 

rH 

rH 

rH 

i — 1 rH 

rH 

o 

O O rH 

o 

o o 

o 

O 

o 

o o 

o 

O O 

o 

o 

o 

O O 

O 

o 

o 



1 

oo 

00 






• * 

• 

• 

• . • 

• 

• • 

• 

4 

4 

4 4 

4 













rH 


O 

O 

O 

O 

O O 

O 

o 

0 

0 

0 

o 

o o 

o 

o 

o 

o o 

o 

O O 

o 

o 

1 

o 

1 

o o 
1 1 

O 

1 

o 

1 

o 

1 



CD 

O' 

uo 


CD 

i — 1 

M 4 

OO 

O rH 


CM 

CM UO 00 

CO CM ^ 

LO 

rH 


O' LO O O 00 

CO 

O' 

CD 

rH CO 

CD 

O lo 



rH 

O' 

00 


UO 

as 

as 

O 

CM t" 

00 

LO 

OO LO CO 

as 

rH OO 


CM 


CO CD CD 

rH O 

CO 

CM 

O 

CO CD 

00 

^J 4 

rH 



* 

• 

• 


LO 

rH 

i — i 

00 

CO rH 

o 

o 

rH 00 U0 00 

00 00 CM 

CD 

CD 

CD O' 

00 

as uo 

1 — 1 

CM 

CM 

i — 1 i — 1 

i — 1 

rH 

o 




00 

M 4 


CM 

CM 

CM 

i — 1 

rH CM 

CM 

1 — 1 

rH rH t — 1 

rH 

rH i — 1 

rH 

O 

o 

o o 

o 

o o 

o 

o 

O 

o o 

o 

o 

o 



l 

00 

00 


• 

» 

• 

* 

• • 


• 

• 4 • 

• 

> * 

• 

4 

4 

4 4 

4 

4 4 

4 


• 


• 

• 

• 





rH 


O 

O 

O 

o 

o o 

o 

o 

0 

0 

0 

o 

o o 

O 

o 

o 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o 

o 



Cn 

CM 

cm 

n3 

OO 

■^r 

UO 

CD 

O' OO 

as 

CM 

3 

4 

5 

CD 

O' oo 

as 

CM 

00 

*r lo 

CD 

O' oo 

as 

00 


LO CD 

O' 

oo 

as 



OJ 

CO 

co 

-M 

• 

• 

• 

• 

• • 

• 

• 

• « » 

» 

• • 

4 



• 4 

4 

4 4 

4 


• 

4 4 



4 



XI 

a 

a 

W O 

o 

o 

O 

o o 

o 

o 

0 

0 

0 

o 

o o 

o 

O 

o 

o o 

o 

o o 

o 

o 

o 

o o 

o 

o 

o 




a 

4H 


CM 











CD 






oo 








A 


C 


• 






• 





4 














{X 


•H 


o 






o 





o 






o 








i — 1 


CU 



























< 




II 






II 





II 






II 







o 


o 


o 


o 


270 



Table CIII. Continued 


£ 

o 


H M r) 


o 

M 

pH 

£ 

o 

o 


o 

CD 


tl 

a 


8 


on 

rH CM 

CO o 

LO rH 

00 

OH 

00 

lo oo oh oo cm r- 

oocmhoo^ohhm 1 

\ — l 

CM O 

CD 

OH CO O' 

CD LO 

r- 

OH CM 

OH OH 00 OH 

OH i — 1 O' O0 OO 00 rH 

• 


CM 

CO 

OH CD 

LO 

LO 

o 

OH 

O O O 00 

CD CM OO H O rH CM O 

o 

io 

CO 

CO CO ^ 

M 1 




lo lo io cr 

OOM’M’lOlOlOlOlO 

CM 

LO LO 


• 

• • 

« 

• 

• 

• • 

• > • • 



CM 

O 

1 

o 

1 

o o 

1 1 

O O 

O 

o o 

o o o o 

1 1 1 1 

oooooooo 

1 1 1 1 1 1 1 1 


rH CM 

CO 

CO 

o o 

rH 


o 

O LO 

00 rH OH rH 

(MCDO'HCT'DHLO 

r\] 

CM O 

rH 

o 

O CM 

00 

O 

OH 

CD [" 

LO CO O O 

LO 00 CD 00 O0 CM t — 1 CD 




O' 

O' ^ 

CO 

rH 

CO CD CD 

03 OO 00 CD 

CMCDCCHOOOHOC 

CD 

lo 

CM 

CM 

CO ^ 



CO 

oo 

^ ^ 

oooo^r^'^^LO'M 1 

t— 1 

lO lO 
^ CM 

o> 

1 

o 

1 

o o 

1 1 

o 

l 

o 

O 

o o 

I 1 

o o o o 

1 1 1 1 

oooooooo 
1 1 1 1 1 1 1 1 

CD 

rH CM 

OH 

CD 

CD O' 

o 

CD 

CM 

oo 

csi c cr o 

OHCMOHCMOO^C'O 

H 

CM O 

CM 

rH 

CD KT 

CD 

CO 


rH oo 

rH CM OH rH 

CMCMCMOHrHOH^CD 




O' 

rH CM 

o 

CD 

r- 

LO rH 

CD ^ 00 CM 

mr'criLor'LocDM 1 

CM 

lo 

rH 

rH 

CM M 1 


CO 

CM 

CM 00 

^ -sp ^ 

CMCMCM^C'^C , ^M ,, ^r 


LO LO 

« 

• 

• • 

» 

• 

• 

• • 

. . . • 




cm 

O 

i 

O 

1 

o o 

o 

1 

o 

o 

1 

o o 

1 1 

o o o o 

1 1 1 1 

oooooooo 

1 1 1 1 1 1 1 1 

OH 

rH CM 

CM 

LO 

lo 

CD 


CM 

t" 00 

M 1 00 LO O' 

CJHp'CMCDOOCMCOCD 

t — 1 

CM O 

CM 

CM 

CD CO 

CD 

OH 

o 

00 rH 

LO 00 O 00 

CDCMOHCOOOOHrHLO 

• 


CM 

t — 1 

O' CD 

LO 

O 

o 

O O' 

CM co 00 LO 

r'OHOOHr'OHrHOO 

CD 

lO M 1 

rH 

i — 1 

O CM 

CO 

co 

CM 

CM rH 

CM 00 00 00 

rHrHCMrHOOOO^CO 


LO LO 

» 

• 

« « 

• 

• 


• • 

. • « • 



cm 

O 

1 

o 

1 

o o 

1 1 

O 

1 

o 

I 

o 

1 

o o 
1 1 

o o o o 

1 1 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 

CD 

rH CM 

CM 

o 

O OH 

O' 

CO 

CD 

OH LO OH CD cf 

OHCDM’M'COOHHLri 


CM O 

CO 

CO 

CD CO 


LO 

CO 

CM 

<Ti H lO OH 

M' M 1 H ID OO C”' 00 O 



LO 

LO 

CO rH 

LO 

OH 

OH 

OH OH 

00 OO CD M 1 

rHCMCOCOCMCDCOOH 


lo 

o 

o 

O O 

o 

rH 

O 

O O 

O O rH CM 

HrIHrHr HrICMCM 


LO LO 

■ 

• 

• ♦ 

« 

• 

• 

• • 

■ ■ • • 

* 


CM 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o 

l 

o 

1 

o o 
1 1 

o o o o 
1 1 1 1 

OOOOOOOO 
1 1 1 1 1 1 1 1 

LO 

r- o 


o 

O O 

CD 

CD 


o O CD OH O LO 

OOHMnCMOOOOOH 

rH 

rH O 

o 

CM 

O' 

i — 1 

CD 

rH 

OH CM 

o cd on O'- 

CMOH^CDDrHCOO 



o 

o 

O rH 

00 

CM 

LO 


^ 00 CM CD 

OOOOOHOHOHOHOOin 

CM 

LO ^ 

o 

o 

O O 

o 

O 

O 

o o 

o o o o 

OOOOOOOrH 


LO LO 

• 

• 

• • 

• 

• 

* 

• » 

• • • • 



CM 

o 

t 

o 

1 

o o 

o 

O 

O 

1 

o o 
1 1 

o o o o 

1 1 1 1 

OOOOOOOO 

1 1 1 1 1 1 1 1 


r- o 

OH 

CD 

lo o 



CO 

oo 

rH ^ CM LO 

H^CDOOCMCOHOO 

CM 

rH O 

CO 

CM 

CM o 

CO CD 

CM 

co o 

O' H CM rH 

LDOOCCLDHCH 



CM 

CM 

co ^ 

LO 

o 

00 

CM CM 

\ — 1 t — 1 CD CM 

Dr'C^r'C^r'Lo^r 

rH 

lo 

O 

o 

o o 

o 

rH 

O 

o o 

o o o o 

oooooooo 


LO LO 

• 

« 

• ♦ 

• 

• 

» 

• • 

■ • • * 



cm 

o 

o 

o o 

o 

o 

o 

1 

o o 

1 1 

o o o o 

1 1 1 

oooooooo 

1 1 1 1 1 1 1 1 

LO 

o 

OH 

LO 

CM oo 

oo 

rH 

OH 

O rH 

LO O rH CD 

OOCDCOOOLOHM’LO 

iH 

rH O 

CM 

CM 

CM 00 

CD 

M 1 

OH 

LO LO O O CM O 

DOOC'LOCMCDDrO 


• « 

LO 

LO 

CD CD 

OO CM 

O 

o o 

rH CM 00 CD 

^TlOlOlOlO'M'CMO 

O 

LO 

O 

o 

o o 

O 

rH 

o 

O O 

o o o o 

oooooooo 


LO LO 

• 

• 

• • 

• 

• 

• 

• • 

• ■ ■ * 

• ••••••• 


CM 

o 

o 

o o 

o 

O 

o 

1 

o o 

1 

o o o o 

oooooooo 

1 1 1 1 1 1 1 I 

CM 

O' o 

CD 

CO 

LO CO 

OH 


oo 

^ CO 

rH 00 O rH 

ooloooooooocm 

CO 

rH O 

O' 

O' 

oo lo 

CM 

CD 

00 00 LO 

CM ^ CM O' 

OH CD OH [" CM LO i — 1 CO 


• 

r- 

O' 

03 OH 

rH 

LO 

o 

rH CM 

00 ^ CD OH 

CM CO CO 00 CO CM O CO 

o 

LO M 4 

o 

o 

o o 

i — 1 

\ — ) 

O 

o o 

o o o o 

oooooooo 

1 

LO LO 

• 

• 

« « 

• 

• 

• 

• • 

• • * • 




cm 

o 

o 

o o 

O 

o 

o 

o o 

o o o o 

oooooooo 
1 1 1 1 1 1 1 

o 

o- o 

CD 


CM CD 


O 

rH 

rH CD CM rH O 

rHt^OOOCMrHOOrH 

CD 

rH O 

CM 

co 

cm 

o 

LO 

CD CM 

OO OO O' OH 

O CD O [ , — 1 00 t — 1 t — 1 



O 

o 

rH CM 


OO 

CM 

CO ^ 

lO CD 00 CM 

HHCNHrHOCMLO 

rH 

LO M 1 

rH 

\ — 1 

rH rH 

i — i 

1— 1 

O 

o o 

O O O iH 

OOOOOOOO 

1 

LO LO 

• 

• 

• • 

* 

* 

• 

• • 

• • • • 




cm 

O 

o 

o o 

o 

o 

o 

o o 

o o o o 

OOOOOOOO 

1 1 1 1 1 I 

LO 

O' CO 

O' 

OH 

O CD 

lo CO 

O' 

00 ^ 

rH CD OH rH 

or'OHLor'OLncsi 

CO 

CD CD 


CD 

rH O 

OH 

CD 

00 

LO OH 

OH LO CD 00 

CMaomcDrr^rorH 


. . 

LO 

LO 

O' oo 

OH CO 

CD 

r* oo 

OH rH 00 00 

COCMCMCMCO^r-rH 

CO 

co 

rH 

rH 

i — 1 rH 

rH 

CM 

o 

o o 

O rH rH rH 

OOOOOOOrH 

1 

LO LO 

• 

• 

• • 

• 

• 

• 

• • 

• . . • 

• 


cm 

O 

O 

o o 

O 

O 

o 

o o 

o o o o 

OOOOOOOO 

tF»4H 4H 

<n 

lO 

CD O' 

OO 

OH 

CO 

^ LO 

6 

7 

8 
9 

CM( Y )M , ir)CDr'0O(Tt 

0) 

CO CO 

p * 

• 

• • 

• 

• 

• 

• • 

■ * ■ • 



a a 

U O 

o 

o o 

o 

O 

o 

o o 

o o o o 

oooooooo 













OMH 






CD 



oo 

x: 

C 

• 





• 



• 

a -h 

o 





o 



o 

' — \ 

Cl, 












II 





II 



II 



O 





o 



o 











N„ 



X 





X 



X 


271 



Table CIII. Continued 


o o H 
HU)(^ 


o lq o 
CM LO O 


0/ 

a 


£ 

O 




4H 

c 

D 

6 

O 

M 

Cp 

, „ 

Dli 


0J 

£ 


s — ^ 

o 



o 



h m o 


(\i h oo h 

O (M OP OP O O 

(M n cn n 

CM CM CM 00 00 CO 


m CT» CM CM r- r— I 

LO LO OP CM CM 00 00 
^ lo c- op op oo r-- 
00 00 00 00 00 00 00 


C H OO O CO O 
O') OO M' H H H 
^ lo op o o o o 
00 00 00 ^ ^ ^ ^ 




CM 

o 

1 

o 

1 

o 

o 

1 

o 

o 

LO 

r- 

i — 1 

o 

LO 

CM 

LO 


rH 

O 

LO 

OP 

00 

00 

OO 

r* 

o 

OP 


• 

• 

LO 

00 

LO 



rH 

LO 

LO 

O 

x — 1 

1 — f 

CM 

co 

CO 

CO 

rH 

LO 

o 


» 


• 

* 

• 



CM 

O 

1 

o 

O 

1 

o 

o 

1 

O 

i — 1 

r-* 

rH 

CO 

O' 

OP 

OP 

rH 

CO 

rH 

LO 

CP, 

LO 

oo 

rH 

r- 

OO 

oo 

CM 

• 

* 

1 1 

t — 1 

LO 


CM 

OP 

LO 

O 

1 i 

1 — 1 

rH 

co 

CO 

CM 

rH 

LO 

o 

• 


• 





CM 

o 

o 

o 

o 

1 

o 

1 

O 

LO 


rH 

00 

OP 

r- 

r* 

o 

rH 

o 

LO 

OP 

OP 

OP 

rH 

LO 

LO 

CO 

oo 

• 

• 

oo 

r- 


o 

LO 

LO 

lO 

O 

o 

o 

o 

CM 

CM 

CM 


LO 

o 


1 

« 




CM 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

LO 


CM 

LO 

o 

r- 

o 


rH 

O 


OO 

OP 

00 



1 — 1 

i — f 


« 


CO 

CO 

CM 

CM 

CM 

LO 


LO 

O 

o 

o 

o 

o 

o 

rH 


LO 

O 



• 



. 



CM 

o 

1 

o 

t 

o 

o 

o 

1 

O 

LO 

LO 

LO 

O' 

00 

00 

o 

LO 

rr 

O 

r* 

OP 

LO 

LO 

CM 

LO 

i — 1 

o 

CM 


• 

O 

o 

i — 1 

1 — 1 

CM 

LO 

LO 

o 

O 

o 

o 

o 

o 

o 


LO 

o 

• 


• 

t 


• 



CM 

o 

o 

o 

o 

o 

o 

r* 

LO 

LO 

LO 

LO 

rH 


C" 

r- 

O 

r** 

OP 

O 

CO 


LO 


oo 


o o o o o o o 

I I I I I I I 

r- O' r- oo ld r- lo 

CO O rl O 00 LO LO 
O OO M 1 OO O o lO 
CM CM 00 OO 00 00 00 


o o o o o o o 

I I I I I I I 

OP CM 0O OP rH ^ OO 
LO^OO^CU) 
cn O LO CTi OO CO CO 
CMOOOOOOOOOOOOOO 


o o o o o o o 

I I I I I I I 

O 00 lO O <Ti o- CM 
LO LO O LQ CTP LO rH 
rH OP OP LO LO ^ 00 
CM H H 00 00 00 OO 


OOOOOOOO 
I I I I I t I I 

HO^CCOCTiO^ 

LOOOCTiLDHOOlOCTi 

(MM'OgLOC-LOLDM 1 

CMCMCMOOOOOOCOOO 


o o o o o o o 

I I I I I i i 

OCOCC HC 
r* CO LD LD H CM 
LO LO CM ^ LO O CO 
H H rl H CM 00 (M 


OOOOOOOO 

I I I I I I I I 

CT\<MOOCT>lOOCMO 

OIO^^COOlOCi 

^P^MOOHO 

HHHHCMfOOOOO 


o o o o o o o 

I I I I I I I 

O h LPO O) ^ 
O OP CM CO CO O O 
0O r~ LO LO LD CTi 
O O O O O O rH 


OOOOOOOO 

I I I I I I I I 

LOLOHLO^OOLOO 
^CJMOCDOOHCgCN 
O O ( — I i — I i — I rH 'sf 
rH rH rH rH rH rH rH CM 


o o o o o o o 

I I I I I I I 

h oo r- lo co o 

rHCOCPilOr^LDr- 
^ CO CM CM rH O H 
o o o o o o o 


OOOOOOOO 

I I I I I I I I 

OOCOLOLOOOCOCOCO 
0O OP i — ) i — I OP OP i — I 

r'C'Ooooc'C'inM 1 

OOOOOOOO 


co cm oo oo LO 
O O O o o o 


o o o o o o o 

I 

(O 00 H (Ti CTI cs] H 

CM CO OP ^ fr) 
CM rH O o o rH *3* 

O O O O o o o 


OOOOOOOO 
I I I I I I I I 

oooawoLToh 

ODM'LOCMCTiOOLDH 

LOLDLDLOlOlOOOiH 

OOOOOOOO 


u 

LO 

o 


• 




. 

, 

. » . * , 

1 f 

> 


CM 


o 

o o o o o 

o o o o o 
lilt 

o 

o 

o o o o o o 

1 1 1 1 i I 

o o 

1 1 


co 

CO 


CM 

O' rH 00 O 00 

LO rH 00 O CO 

LO 

< — ( 

LO rH O CM LO OO 

O rH 

o 

oo 

OP 



CM OP O O OP 

rH CO CM 00 O LO 

o 

H r«* 00 CO IN OP 

O CO 


* 



LO 

LO LO LO r- 00 

O O rH rH CO 


oo 

M 1 ^ ^ M* o eg 

rH CM 

o 

LO 

LO 

o 

o 


o 

o o o o o 

o o o o o 

o 

o 

o o o o o o 

o o 



CM 


o 

o o o o o 

o o o o o 

o 

o 

o o o o o o 
1 1 1 1 1 1 

o o 
1 

OP 

r- 

o 


o 

CM ^ CO CM CO 

r-' op h r- cm 

LO 

oo 

LO O CM LO rH OP 

co CO 

oo 

oo 

o 


LO 

^ 1 — 1 CO LO LO 

LO rH CO Op ^ 

rH 

LO 

LO CM CM LO OP OP 

CM oo 



• 


r- 

P"* oo OO OP o 

rH CM OO 00 LO 

[■'■' 

o 

CM CO CO CM rH O 

rH ^ 

1 

to 

LO 

< — 1 
o 


o 

O O O O rH 

o o o o o 

o 

rH 

o o o o o o 

O O 



CM 


o 

o o o o o 

o o o o o 

o 

o 

o o o o o o 
1 1 1 1 1 1 

O O 

o 


o 


l> 

op oo co lo r-* 

o lo r-. co op 

LO 

CO 

CO rl OP co r- ^ 

OO LO 

OP 

OO 

o 


OO 

CO LO o CO LO 

LO CM LO ^ OP 

r* 

CO 

OlDLTOOOH 

LO LO 

• 

* 

• 


OP 

OP O H CM 00 

00 LO LO r- 

OP 

CO 

rH rH rH O O rH 

oo c* 

rH 

| 

LO 

LO 

1 — 1 
o 


o 

CO i — 1 i — 1 i — 1 t — 1 

o o o o o 

o 

rH 

o o o o o o 

o o 



CM 


o 

o o o o o 

o o o o o 

o 

o 

o o o o o o 

1 1 1 1 

o o 

i — i 


o 


00 

LO eg 00 M 1 M 1 

H rl (M LO OO eg 

LO 

op to co r- lo lo 

rH LO 

OP 

co 

o 


LO 

op oo op r-* 

00 h O OO 

LO CO 

00 OP rH 00 OP CO 

o r- 

* 


• 



^ LO LD C" OP 

hCOOOCM 


00 

CM rH CM CM co LO 

OO rH 

CO 

1 

LO 

LO 

1 — 1 
o 


i — 1 

i — 1 t — 1 t — \ rH t — 1 

O O rH rH rH 

rH 

rH 

O O O O O O 

O rH 



CM 


o 

o o o o o 

o o o o o 

o 

o 

o o o o o o 

O O 

0 ) co 

4 n 

CD 

f d 
1 ) 


LO LO O' OO OP 

co ^ lo lo r-* 

oo 

OP 

CM CO LO LO O'- 

OO OP 

T 3 

a a 

W O 

o o o o o 

o o o o o 

o 

o 

o o o o o o 

o o 

v 











O O HH 




LO 



oo 


rC 


a 


• 


* 





a 




o 


o 



o 


rH 


cu 









< 




II 


II 



II 








0 



o 






X 


'k 






272 


685 - 0.3843 



Table CIII. Continued 


*0 

o 

.5 

d 

o 

O 


2: 

o 


o 

H 

Ch 

2 

O 

o 


o 

o 

CM 


2 


O CN CD 

H H CO (N oo o 

lo oo co r- oo 

i — 1 i — 1 00 VO CD U0 CD rH 

CN CO CN 

r- lo r~- <d «h oo 

CO rH CN CO CO 00 CO 

oocnoooououoooo 

lo co oo r- r- co 

OO CD rH i — 1 rH O') 

OrHCNCNCNCNCNrH 

o oo o 

rH rH CN CN CN (N 

(N CN oo 00 00 00 CN 

OOOOOOPOOOOOOOOO 

CN N 1 CO 
*CT rH 

o o o o o o 

1 1 1 1 1 1 

CD CD CD CD CD CD CD 

1 1 1 1 1 1 1 

O O O O O O O CD 

II 

r- oo ^ 
CN CO CN 

O co CN N* CN 

CO H LO r“ CJ) N* N* 

^mi/uncovroro 

CO LO ^ OO LO (N 

(N CO CD O' O- 00 O' 

00 i — 1 CD i — 1 t~"' VO Lf) O 

rH lo ^ r-' r- lo 

oo 00 oo O O O CO 

LQCOOCNrHrHrHO 

oooo 

H H CM <N CN CN 

CN CN CN 00 00 00 CN 

(N OJ 00 00 00 oo co OO 

rH co 

N 1 rH 

o o o o o o 

1 1 1 1 i i 

o CD CD CD CD CD CD 

1 1 1 1 1 1 1 

O O O CD CD CD CD O 
1 1 1 1 1 1 1 1 

Lf) 00 N 1 

OO CO 00 H vT H 

cd O' oo cjj ro o 

CO 00 00 O CN CD rH LO 

CN CO (N 

CO CO CD O) 00 vf 

CO CD in 00 -CJ* o o 

ror-cD^rooLD^oo 

OOHCDLO^ 

i> lo o oo oo r- 

o o oo oo cd cd cd r- 

CN oo o 

O rH Osl CN CN CN 

rH rH CN <N CN CN CN 

CNCNrHCNCNCNCNCN 

N 1 rH 

o o o o o o 

1 1 1 1 1 1 

CD CD CD CD CD CD CD 

1 1 1 1 1 1 1 

OOOOOOOO 

1 1 1 1 1 1 i i 

ro oo 

r' o oo oo mo 

r- h co o) o) 

CNCNOOCDrHLDCDr- 

CN CO CN 

H tT) vT LO OO O 

CN 0" co rH CN cn LO 

LOI>OUOOOVOOO|> 

03 h CD O H H 

N 1 CN CJ) VO O) DO 00 

^riDCOCOCDrHLO^ 

co CO o 

O O O rH CN CN 

rH rH O rH rH CN CN 

HrHrHrHHCNCNCN 

co 

rH 

O O O O O O 

1 1 1 1 1 1 

o o o o o o o 
1 1 1 1 1 1 1 

CD CD CD CD CD CD CD CD 

1 1 1 1 1 1 1 1 

OO CO 
CN CD CN 

CN rH 00 00 O LO 

rH m O N 1 r" o o 

o^hpoovooh 

co oo oo o o 

'T CN O' I O CN LO 

OOCCHHO^r-OO 

^ ^ sr CD ^ 

r — co co co lo co 

0)0)000)0)0)0) 

co o 

O O O O O rH 

O O O O O O rH 

OOrHrHOOOrH 

"CP vo 
rH 

o o o o o o 

1 1 1 1 1 1 

O O CD CD CD CD CD 

1 1 1 1 1 t 1 

oooooooo 

1 1 1 1 1 1 1 1 

in ro 

(N oo 00 ^ rH O 

[-"• rH ^ CD CD rH ^ 

CD CN CD rH *CT CD CN 

CN co cn 

rH CO CO |> CO H 

CD LO CO I — CD CO O 

CO rH CN O 00 00 CN CD 

i — 1 rH t — i rH CO i — 1 

00 00 CN CN (N CN O 

COC^r-r'CDUOUOrH 

CN oo o 

o o o o o o 

O O CD CD CD O O 

oooooooo 

co 

rH 

o o o o o o 

1 1 1 1 1 1 

O CD CD CD CD CD CD 
1 1 1 1 1 1 

oooooooo 
1 1 1 1 1 1 1 1 


CD S}> (N ^ H H 

CO CN CN CD 00 l> o 

rl 00 O) rH CO CN U0 CO 


CO (N O H C) H 

cn r- in co ^ cn 

ooh-ooinhooH 

4H . i 

o O O o o 00 

CN i — 1 CD CD CD CD rH 

LOUOUOLO^T'^'CNrH 

rH CO O 

O O O o o o 

O O CD CD CD CD CD 

oooooooo 

Cl ^ co 

CJ ^ rH 

o o o o o o 
1 

CD CD CD CD CD CD CD 
1 1 1 1 l 1 

oooooooo 
1 1 1 1 1 1 1 1 

in ro 

O O) 00 00 OO N 1 

H O' CD 0)0 MO 

O O CO O CD CO < — 1 CD 

CN co CN 

O CN CD r-* LO ^ 

^ H CN ^ VD 

00 CN CN 00 CD O 'sT O 

00 C\| H H (N O' 

O O rH rH CN CN 00 

OO^cfOOCNNOCsJ 

O OO O 

o o o o o o 

o O CD CD CD CD O 

oooooooo 

■^T CD 
rH 

o o o o o o 

O CD CD CD CD CD CD 
1 

oooooooo 

1 1 1 1 1 1 1 

CO N 1 00 

CD HOO O vnn 

O CM O 00 CN CO CO 

CO CO i — 1 CN CO rH OO [ 

r- co <n 

rH CO CO L(0 o 

O CN 0O LO 00 00 

cn CO CO i — 1 CN cn r~" oo 

00 00 00 ^ o 

rH CN oo 00 LO 

(MCMCNCMHOHvr 

o oo o 

CD CD CD CD CD r~\ 

O O O CD CD CD CD 

oooooooo 

i co 



t • • 

rH 

o o oooo 

O O O O CD CD CD 

oooooooo 
1 1 1 1 1 1 

CD O 00 

00 CN CN CN 00 N 1 

CO H CO CD 00 H UO 

[ — H O CD CO <J) (N I s1 

[ LO rH 

O0 f — 00 CO CD O 

CN CD rH CO OO O rH 

[^■HovrvriDoorsj 

r- co co m co cn 

00 00 U0 U0 CO OO rH 

OrHrHOOrHCOT" 

rH OO O 

CD CD CD CD CD r~\ 

CD CD CD CD CD CD rH 

oooooooo 

| ^ CO 

N 1 rH 

O O O O O O 

O O CD CD CD O O 

oooooooo 
1 1 1 1 

O) ^ 

CN CN H r- N 1 00 

co O) ^ CD CN VO 

oocoocoo<cro 

r* 00 rH 

O) LO ^ cr H O' 

CD OO O CD 00 oo 00 

^(Noooocnaoro 

rH rH H O rH 

r- [-- CD CD H CN VO 

CV] (N CN 00 00 T) [ rH 

00 OO o 

rH rH rH rH rH rH 

O O O O rH rH rH 

OOOOOOOrH 

1 N 1 CO 
rH 

O O O O O O 

O O CD CD CD O CD 

oooooooo 

tJi MH vih 

fij LJO co o 00 CD 

00 U0 CO t — 00 (D 

(NfO’CTLOCOOCOCD 

0> co CO 

t) aa 

-p 

[£] O O O O O O 

O CD CD CD CD CD CD 

OOOOOOOO 

m o mh 


CO 

oo 

SI c 

a -h 

rH D-i 

o 

O 

o 

< 

It 

II 

II 


o 

O 

u 



\ 



X 

X 


273 


Table CIII. Continued 


TJ 

0> 

"O 

13 

d 

o 

O 


r “* rH VO 
^ CO 00 

CD CO 
H 00 00 
rH 


CD H ^ 

<Ti oo ro 

uo co ^ 
h oo ro 

^ rH 


m h o 
cd vo co 

rH CO ^ 

»h no co 

rH 


D"- rH r- 

^ m cm 

co ^ 

co co 

rH 


LO rH O 
CD VO CO 

co co 
CO CO 
rH 


r- 

C^ C CO 

H QO ^ 

co co 

rH 


Eh N o ^ 

<! O oo co 

p£ *W • « • 

D Ooo 

s & ^ 


rH 


O r- ^ 

CJ oh ro 


1 

co 

co 



rH 

o 

rH 

VO 

1 -H 

CO 

CO 

rH 

00 


i 

co 

co 



rH 

rH 

o 

<d 

rH 

CD 

co 

CM 

oo 


1 

CO 

co 



rH 

CD 

o 

CD 

O 

CD 

CO 


00 

m 1 

1 

CO 

co 


sr 

i — i 

tj>MH 

4 H 

Q) 

CO 

CO 

T$ 

a a 

*» 



rd 

a mh 

x: 


c 

a 


•H 


CTi LO ^ H O ^ 
CO LO CO O OO H 

co vr h ^ on (M 

H rH CM C\J CM CM 

H LO LO CM o oo 

OCM M 1 VD h ^ H 
00 00 LO vo VO VO LO 
CM CM CM CM CM CM CM 

(M^omho^^ 

CMCMCMC'^LOCOO 

vovor^-r^-r^-r'C^vo 

CMCMCMCMCMCMCMCM 

o o o o o o 

1 1 1 1 1 1 

ooooooo 

1 1 1 1 1 1 1 

oooooooo 

1 1 1 1 1 1 1 1 

m m oo h cn vr 

CD co O O VO OO 
CD CO 'VT 00 rH 

O rH CM CM CM CM 

LO CD 00 00 CO CM OO 
CM O CM LO VO CD o 

cri o vr in m m 1 
rH CM CM CM CM CM CM 

ooHM’CMcom^m 

CDOCMh^MTOn 

CMfnmvovDVDVDin 

CMCMCMCMCMCMCMCM 

o o o o o o 

1 1 1 1 1 1 

ooooooo 
1 1 1 1 1 1 1 

oooooooo 

1 1 1 1 1 1 1 1 

rH rH CO LO VO CO 
^ r- CD c- rH CM 
CO CD rH CM CM rH 
O O CM CM CM CM 

vo oo r^. vo cm O' cm 

M 1 CD LO VO vo LO vo 
LO 00 O CM CO CO CM 
rH rH CM CM CM CM CM 

CMCDCDOrHOOrHrH 

^rcD^vor'CMooo 

oohr'cnco^^M 1 

rHHHCMCMCMCMCM 

o o o o o o 

1 1 1 1 1 1 

OOOOOOO 

1 1 1 1 1 1 1 

oooooooo 
1 1 1 1 I 1 1 1 

h cd cm co 

LO rH U0 LO 

VO VO CD C" 00 GO 

O O O rH rH rH 

^ CM LO CO LO O' O 
CM CM <7> in M 1 M 1 

CM O CD CO r- CD CD 
rH rH O rH rH rH rH 

h^hlDVDOLOCM 

CMin^h-OOLOCDOO 

HHHHHHCMCM 

o o o o o o 
1 1 1 1 1 I 

OOOOOOO 
1 1 1 1 1 1 1 

OOOOOOOO 

1 1 1 1 1 1 1 1 

in CO VD CM H M 1 
co r" r- c- rH r- 
co oo co co vo o 

O o O O O rH 

CO CM CD LO "nT 00 O 
H CM h VO in ID H 
VO VO LO lO lo LO rH 
O O O O O O rH 

aoHincnHr'hin 
H^h'CsJdlinoOM' 
OO 00 00 CD 00 OO t""* H 
OOOOOOOrH 

O O O O O O 

1 1 1 1 1 1 

OOOOOOO 
1 1 1 1 1 1 1 

OOOOOOOO 

1 1 1 1 1 1 1 1 

rt H O ^ (M ^ 
00 OO r- CM CM 00 
rH rH rH rH O CM 
o o o o o o 

in 00 CM oo vo ^ rH 
VO M 1 O VO OO CM 00 
CM CM CM CM CM CM O 
OOOOOOO 

CO LO i — 1 O H LO CD 00 
mhhin^novD 
lOlOlOlOlOlOlOCM 
oooooooo 

o o o o o o 
1 t 1 1 

O O O O O O O 
1 1 1 1 1 1 

oooooooo 
1 1 1 1 1 1 ) 1 

(M oo O H CO O 
00 H VO CD VO 
O O O O rH VO 

o o O o o o 

^ d m oj h m ^ 

I O H ^ 00 O 00 
O O o O O O rH 
OOOOOOO 

^dooomj^hh 

O CM H ( — CM O ID OO 

vr^^cnmoocMo 

oooooooo 

O O O o o o 
1 1 

OOOOOOO 

II III 

oooooooo 
1 1 1 1 1 1 1 1 

c* h t — to ^ 

CM OO CM CM 00 O 
CM rH rH CM CO CD 
O O O O O O 

CD VO CD LO 00 

^ h h vr co 

O i — 1 CM i — 1 \ — 1 rH ^ 
OOOOOOO 

COVDCMin^C^HLO 

VDOOr^rH^TCDOCM 

(NCMCMCMHOOCM 

OOOOOOOO 

o o o o o o 

OOOOOOO 

OOOOOOOO 
1 1 1 1 1 1 

CD CM r~ oo ^ CM 
00 CM CD CD VO LO 
^ 00 CM 00 LO H 
O O O O O rH 

C' CD rH IT) LO 00 

O CM rH O CD CM CM 
cm n ro vr h 

OOOOOOO 

HVOo^dOHh 
H CO CM LO CO H VD O 
HHHOOHCMin 
OOOOOOOO 

O O O O O O 

OOOOOOO 

OOOOOOOO 
1 1 1 1 

rH O VO rH CM 00 

vo ^ h vo m m 
vo lo oo r- oo 

o O O O O rH 

Cl H OCMDCO O 
^ O O CM M* H OO 
m VD VO VO t — CD 
OOOOOOO 

(MVOO^OHCDh^ 

COrHCOrHoCDCDO 

OOOHCMCM^oo 

OOOOOOOO 

O O O O O O 

OOOOOOO 

OOOOOOOO 

D ^ o io h 

co oo co co cm 

H O CD CD H VO 

rH rH O O rH rH 

H in CM CM H in CO 
rH r- OO CO CM vo 00 
OO OO CD o rH CM LO 
O O O rH rH rH rH 

UOOO^rHCDOOUOCM 

cocor^LO^rvoo^r 

CO CO CO LO VD CD CM 

OOOOOOOrH 

o o o o o o 

OOOOOOO 

OOOOOOOO 

in id h oo cd 

on ^ LO vo C' OO CD 

CM 00 ^ LO VD CO CD 


W o o o o o o 

o 
II 
o 
1? 


ooooooo oooooooo 


VO 

o 


o 


oo 

o 

II 

o 

\ 

X 


274 



.60 CONFIGURATION 


o> 


csj 
t— I 
m 

£ 

!i 


2 



m 


40 

r- 

CP 

CP 

r* 

00 


rH 

CM 

40 

00 


CM 

CM 

uo 

oo 


« — i 

r- 

O' 

O' 

rH 

O' 

LO 

40 

rH 

'cr 

00 

40 

rH 

00 

UO 

rH 

m 



, 




CM 

UO 

LO 

40 

oo 

CM 

CM 

CP 

00 




oo 

o 


40 


00 

CM 

00 

00 

OO 

OO 

00 


CO 

CM 

CM 

00 

00 

00 

00 

00 


tH 

uo 

LO 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 




CM 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

o 

1 

o 

1 

o 

1 


U 0 


40 

t — 1 

M 4 

oo 

CM 

40 

t"* 

( — 1 

00 

40 

oo 

40 


00 

00 

o 


rH 

r- 

O' 

uo 

CP 

40 

o 

40 


LO 


0" 

40 

00 

40 

CP 

00 

CP 


* 



o 

LO 

uo 

LO 


CM 

oo 

LO 

rH 

00 

40 

40 

uo 

uo 

o 


CM 


00 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


i — 1 

LO 

UO 

» 

• 

• 

* 

• 

• 

• 

• 

• 


• 

• 

• 

• 

• 




CM 

o 

1 

O 

1 

O 

1 

o 

1 

O 

1 

o 

1 

o 

1 

o 

o 

O 

o 

O 

1 

o 

1 

o 

1 

o 

1 


CM 

CP 

CP 

rH 

OO 

40 

■ 4 T 

in 

o 

r-* 

CM 

rH 

40 

40 

uo 

in 

00 



CM 

c- 

O' 

O' 

40 

40 


00 


CP 


40 


CP 

40 

CP 

CP 

o 


• 



o 

O' 


00 

CM 

40 

o 

00 

m 


[•" 

r* 

40 

uo 

rH 


CO 


00 

rH 

tH 

t — 1 

l — { 

rH 

o 

rH 

rH 

t — 1 

rH 

rH 

rH 

i — 1 

i — i 

rH 



LO 

UO 

• 

« 

• 

> 

♦ 

• 

• 

4 

4 

* 

* 

• 

• 

• 

• 




CM 

o 

1 

O 

1 

O 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

O 

o 

[ 

o 

o 

1 

o 

1 

O 

1 


r- 

o 


CM 

r- 

40 

00 

rH 

OO 

CM 

CM 

LO 

CP 

o 

00 

00 

CM 

00 



r- 

r- 

CM 


UO 

CM 


00 

00 

40 

[■" 

CP 

LO 


CM 

* 3 * 

40 





i— 1 


CM 

CM 

o 

40 

i — 1 

CP 

r-" 

LO 

O' 

40 

40 

in 





00 

O 

O 

O 

o 

o 

o 

o 

o 

o 

O 

o 

O 

O 

o 

O 



LO 

uo 


• 

• 

• 


• 

• 


* 

• 

• 

4 

* 

* 

4 




CM 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

o 

o 

1 

o 

o 

1 

o 

1 

o 

o 

o 

o 

1 


co 

o 


O' 


O' 

CO 

rH 

rH 

40 

C" 

00 

00 

r- 

LO 



00 


i — i 

O' 

0- 

r- 

CM 

00 

00 

rH 

CP 

'M 4 

LO 


CP 

40 

40 

00 

00 

o 


• 

• 


00 

00 



40 

00 

OO 

co 

CM 

o 

O 

o 

O 

o 

o 


CM 


00 

o 

o 

o 

o 

O 

rH 

o 

o 

o 

o 

o 

o 

O 

o 

o 



LO 

LO 

• 

• 


• 

* 

* 


• 

• 


• 

• 

• 

• 

• 




CM 

o 

o 

o 

o 

O 

O 

o 

o 

1 

o 

1 

o 

1 

o 

1 

o 

o 

o 

o 


40 


00 

CO 

oo 

CM 

O' 

in 

00 

CP 

CP 

oo 

C- 

CM 

40 

40 

CP 

uo 


rH 

o 

CP 


CP 

o 

40 

m 

in 

CP 

o 

40 

CP 

in 


CP 


00 





40 

40 

00 

00 

CP 

r- 

rH 

o 

o 

t — ! 

CM 

CM 

CM 

oo 

CM 


iH 

LO 

00 

O 

o 

o 

o 

o 

i — i 

rH 

o 

o 

o 

o 

O 

O 

o 

o 

M 


UO 

LO 

• 


* 

• 

• 

♦ 

* 


• 

• 

• 

« 

« 

• 

• 

O 


■sT 

CM 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

4-1 











1 








CL oo 

-^r 

00 

CP 

oo 

rH 

H 4 

i — i 

oo 

rH 

00 

LO 

rH 

o 

rH 


CM 

00 

O 

H 

o 

CP 


40 

O 

O' 

i — i 

00 


00 

CP 

t — 1 

00 

CP 

m 

CP 

CP 


• 

1 

• 

CP 

o 

CM 

CM 

00 

t — 1 

LO 

00 

00 

uo 

m 

UO 

40 

40 



o 

LO 

00 

o 

rH 

rH 

i — 1 

t — 1 

CM 

rH 

o 

o 

o 

o 

o 

O 

O 

o 



U 0 

uo 



• 

• 



• 

• 

• 

• 

• 

• 

• 

• 

• 



M 1 

CM 

o 

O 

O 

o 

o 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 


rH 

M 1 CO 

O 

CP 

rH 

CM 

OO 


CM 

O' CM 

40 

40 tH 

CP 

00 

o 

00 

O CP 

o 

LO 

40 

40 

1 — 1 

oo 

rH 

oo 

UO 

co r* 

UO f" 

CP 


• • 

00 


40 

r» 

r* 

m 

O 

40 r- 

00 

CP CP 

o 

o 


o 

LO CO 

rH 

rH 

rH 

rH 

i — i 

CM 

CM 

o o 

o 

o o 

rH 

rH 

o 

1 

LO UO 

• 

• 

• 


• 

• 

• 

• * 

4 

4 4 

• 

4 

• 


CM 

O 

O 

O 

O 

o 

o 

O 

o o 

o 

o o 

o 

o o 



M 4 

00 

rH 

CM 

t" M 4 

CM 

m 

CO 

oo in 

["■ 

t — 1 UO 

f" 

40 CM 

oo 

O 

CP 

CP 

O 

OO 00 

40 

H 4 

uo 

M 4 

O 

rH 

rH UO 

00 

[•" l> 



• 

40 

00 

O CM 

i — 1 

o 

M 4 

O 

rH 

CM 

00 00 


o 

rH 

uo 00 

rH 

rH 

CM CM 

CM 

00 CM 

rH 

rH 

rH 

rH tH 

tH 

tH t — i 

| 

LO 

LO 

• 

• 

• • 

• 

4 

4 

4 

4 

4 

4 4 

4 

4 4 


H 4 

CM 

O 

O 

o o 

o 

o 

o 

O 

O 

O 

O O 

O 

o o 


O' 

oo 

CP 

00 

oo 

CM 

00 

00 

t — 1 

00 40 

( — 1 

O 00 

tH 

tH 

o 

oo 

O CP 

CP 

00 

CP 

CO 

H 4 


o 

00 

o 


O CO 

40 

CP 

40 

• 

* • 

uo 

O' 

CP 

1 — 1 

CM 

CM 

40 

[-" 

oo 

CP 

f— i i“H 

CM 

CM 

r" 

00 

UO 00 

CM 

CM 

CM 

00 00 

^r 4 

00 

tH 

rH 

f-H 

CM CM 

CM 

CM 

tH 

1 

UO UO 

• 

* 

« 

• 

• 

» 

• 

4 

4 

• 

4 4 

4 

4 

4 


M 4 CM 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o o o o 

O 

COMH 4 H 

03 00 


UO 

40 

r- 

00 

CP 

CM 

00 

H 4 

uo 40 

O' 

00 CP 

a) 

CO CO 

4-> * 


• 

« 

• 

• 


4 

4 

4 

4 4 

4 

4 

■ 

X 5 

a a 

DJ O 

CO 

CO 

o 

o 

o 

o 

o 

o 

O 

o o 

o 

o o 

















fO 

CXHH 

CM 







*^p 







4 a 

d 

4 







4 







CL 

•H 

O 







o 







rH 

0-i 















< 


II 







II 








coooLOLOMD^rr'r' 

^CMin'pcpin ^^ 4 

OOLOOOCM^^OCM 

oooocooooooooooo 


oooooooo 

f I I I I l I 1 

OO^fOHOOO^O 

ir)HOOlOl/)OOH(N 

OOOOCMCMCMCMCMCM 


OOOOOOOO 

I I I I I I I I 

cT»om^roh^o 

coHOHiOhncN 

^^(NoocTir'U) 

(MCsKNCsICsJHHH 


OOOOOOOO 

I I I I I I I I 

CvJfOC^HUl^(Ti^ 

■^fOHoc^^ooLn 

n^^roHMooo 

H rl rl H H rl rl O 


OOOOOOOO 

I I I I I I I I 


OOCMiOOOHOhh 
OU0 40CMU0CP<PiH 
oooooooor-r-r-^ 
OOOOOOOO 


OOOOOOOO 

I I I I I I I I 

rooHHiomcM^ 

uouououo' 3 < uo 40 'cr 4 

oooooooo 


oooooooo 

I I I I I I I I 

rHCPooor-'r-'Cor'- 

<PCO4OU0CM00fHLO 

CMCMCMCMCMOO^OO 

oooooooo 


oooooooo 

I 1 I I I I ] I 

OOVD^LOOOlOlO 
ojoin^r'COcocN 
OOOOOO rH CM 

oooooooo 


oooooooo 
1 III 

CM 4 3 4 rH 040 4 4 T 00 40 
lOcPlOCOLOCO^POO 
CMCMOOOOOOrHOO 
OOOOOOOO 


oooooooo 


'pr'CMr-uor'^rm 

C\J 40 * 3 4 CPCMCM , 3 4 40 
OO OO CP CP CP 0" lO cm 
OOOOOOOO 


oooooooo 


(\jro*rLDvor-'aocy> 

oooooooo 


40 

o 

ii 


cp oo cp cp o rH 
CM CM r- LO CP ^ 
cp o <p co lo cp cp 

oo ^ oo oo oo cm cm 


o o o o o o o 

l i l l i l l 

(MOODOJO ^rU 5 

r- cm cp cp r» o oo 
co to co h r- 

00 00 00 CO 00 CM CM 


o o o o o o o 

I I I I I I I 

C" rH CM 00 LO UO 00 

00 LT) co ^ o H h 
lo r- oo oo 40 oo o 

CM CM CM CM <M CM CM 


o o o o o o o 

I I I I I I I 


H OO ^ LDlO CD H 

OO LO ^ CN) CD CO o 
CD o oo CTi CTi OO O 


o o o o o o o 

I I I I I I I 


o H ^ CT\ CTi CO to 
oo oo co cp» cm lo 
eg co co ^ lo ^ 


o o 
1 1 

o 

1 

o 

1 

o 

1 

o 

1 

o 

1 

00 

00 

C' 

CM o 

r- 

CP 

LO 

rH 

U 0 

rH 

oo 

rH 

CP 

o 

rH 

rH 

CM CM 

00 

CM 

rH 

t — 1 

tH 

rH 

rH 

rH 

1 — 1 

O 

1 

O 

1 

O 

O O 

1 1 

O 

1 

o 

1 

*^r 

OO 

CM 

40 CP 

UO 

CM 

00 

oo 

00 CP 40 

rH 

00 

oo 

oo 

CP 

CP 

O 

rH 

rH 

o 

o 

O 

O 

i — 1 

tH 

rH 

o 

1 

o 

1 

O 

1 

O 

1 

o 

O 

O 

40 

tH 

r* 

40 

40 

00 

CM 

CP 

LO 

CP 

r-* 

LO 

o 

in 

UO 40 

40 

r- 

00 

CP 

CP 

o o 

O 

o 

o 

o 

o 

o 

o 

1 

O 

1 

o O 
i i 

o 

o 

l 

CM 

o 

LO 

'M 4 

oo 

00 

CM 

C" 

CM 

l" 

r" 

uo 

t — t 

r- 

oo ^r 4 

^f 4 

uo 40 

r- 

r- 

o 

o 

o 

o o 

o 

o 

o 

1 

o 

1 

o 

1 

o o 
1 1 

o 

1 

o 

00 

rH 


O' 

<p 

^J 4 

40 

00 40 

00 

U 0 


CM 

tH 

rH 

o 

o 

tH 

CM 

00 

Sf 4 

O 

o 

o 

o 

O 

o 

O 

O 

o 

o 

1 

o 

1 

O 

o 

1 

O 

1 

00 


LO 

40 

r* 

oo 

CP 

o 

o 

o 

o 

o 

o 

o 


oo 

o 


o 

X 


o 

X 


o 

X 


o 

--S. 

X 


275 



.80 CONFIGURATION 


X! 

<D 


CTi CTi 
Oroh 

o> ld o 
eg m o 

^ (M 


H fO 
o cti 

ld lo o 

H LO O 
gT CNJ 


h lo m 
h r~- 0 

CSI LT) O 
H LO o 

gr eg 


t"- lo lo 
o c— CTi 

00 LO o 
LO o 

^ Os) 


H LO LO 
iH r- CTi 


^ LO O 
LO O 

gr eg 


£ 


eg in lo 

' i r oo 


il eg lo o 

LO O 

gr eg 


U eg lo lo 
O i— I [ CT^ 

mh . . . 

HlOO 

a lo o 

O g* eg 


LO LO LO 
rH 0 " CT> 

o lo o 
lo o 
gr eg 


10 o lo e e^ e o 
cm g LD o LT) ld © 
ro lo eg oo eg eg ^ 
eg eg oo oo co oo oo 

o o o o o o o 

l i I l I l I 

^ eg eg e oo o lo 

e LO IT) o LT) h o 

00 lo r- lo gr eg lo 
’ t eg eg eg eg eg eg 

o o CD o o o o 

1 l I I I l l 

00 ^ H LO g* CT: LO 

oo lo oo ei e oo h 

0 eg o co e cm lo 
eg eg eg h rH h rt 

o o o o o o o 

1 l I I I I l 


HgOHLD^ r |g < 

ggegoong'o 

OOOOLOOrHrHOOO 

cgegegooooooooeg 

oooooooo 

I I I I i I I I 

r-ooooeg^egLOco 
ooLOoegegrHoOrH 
lOi— icDe^r^-voioeg 
egegegegegegegeg 

oooooooo 
I I I I I I I I 

LOrHrHC'' , -gro«HLD 

ino^coLOe^Lo 

oocriegegHoo'k'sD 

HH(M(\je\J(NJHH 

OOOOOOOO 

I I I I I I I I 


oootog'hocNiH 

HHeOQOLOLD^ 

looOtHooo^ho 

oooooocoeoeooooo 

oooooooo 

i i I I I I I I 

y^ooLDorococoe 

HHhO^OCMHn 

oooLDeooooeir) 

ceegegegegegegeg 

oooooooo 

l l I I t t i l 

LOg , OHg , (\jeo 

OCTiCTiLOLXJlOCTiCO 

LOegocoLO^roo 

egegegegegegegrH 

oooooooo 

I I I I t I I I 


e o g o oo oo oo 
eg erv r-- o lo p-* o 
g g h o^co e 

i — I rH i — I i—| O O O 


gcooooioogin 
(N(M(\e geoo 
ncge-LcgoocoH 


egoonee^g 
Lor-Oi— icoooeo 
crie-irjcocTicoLOfo 


o o o o o o o 

I I I I I I I 


oooooooo 

I I I I I I I I 


oooooooo 
i i i t i I I I 


e- o 0 co eg o 
h old po h g g 
lo co eg h o co eg 
o o o o o o o 

o o o o o o o 

till 


g LO LT) H H 00 
COCOrHLOCTirHlJOrO 
LDioaoLDL/iiog^g* 

oooooooo 

oooooooo 

I I I I I I I I 


c^LOcgaoegegcoro 

ooLDogooooLDe 

ooooeg»Hor- 

HHHHHHHO 

oooooooo 

I I I I I I I I 


h lo lo h lo oo eg 

(N (N CTi CO g o 03 

0 o eg co lo eg o 
O O O O O rH o 

o o o o o o o 

1 l 

co oo o co lo ao lo 
g h eg e oo h ld 
eg oo ld co oo lo o 

O O O O O tH rH 

o o o o o o o 


oooLOLOcncgc£)rH 
LOrHc^egooi— tLoeg 
«H»Hegegoooo 
oooooooo 

oooooooo 
I I I I I I I 

CT'ilqCOooOOCO'^ 

OOOOoOHeojH 

rHHOoegegcoeg 

oooooooo 

oooooooo 

i 


LOgooooooegH 

«HOr^iHOC£>LT)I> 

CDCDLOCDoor-r^LO 

OOOOOOOO 

oooooooo 

> I I I I i I I 

COLOVOVD^CTlLDlO 

eLocsneLOLDo^e 

ooonooooLOLOLDg 

oooooooo 

oooooooo 

I I I I I I f I 


eg lo cn e g g e 

co oo eg co h h lo 
g LD C?L (Ti H 00 n 

CD O O O rH t — I t— f 

o o o o o o o 


neMnonee 

ocooeaigoog 

goocNOsjgLDLog 

oooooooo 

oooooooo 


g , c^gHe^LO(M 

goioa^HLDHe 

HHoopocogoo 

oooooooo 

oooooooo 

I I I I I I I I 


OO OO CO e CTi oo IT) 

fNoggrooe 
ld o g) g cm e e 
oo oo oo co oo eg eg 

o o o o o o o 

o e g cTi cTi a) co 
e o co co lo h co 
og eg o cTi e if) lo 
oo oo oo eg eg eg eg 

0 o o o o o o 



LO g CTi g H H H 

eg cr> co lo eg ao lo 

co e- lo lo ^ eg eg 

eg eg eg eg eg eg eg 

o o o o o o o 

1 > I I I I I 

00 oo lo eg oo ao eg 

CTi O C£> LD ^ fO CO 

h oo eg h o cr> ct\ 

eg eg eg eg eg h h 

o o o o o o o 

1 i I I I l l 


eg LO o O 00 rH rH 
CTi e co lo eg h lo 
oo g lo lo lo ld g 



o o o o o o o 

I I I I I I I 


0 oo cri oo lo eg lo 

H LO O 00 00 00 O' 
O O i— H rH r— I t — I i — I 

rH rH rH tH rH rH i — | 

O O O O O O O 

1 I I I I I I 

LO O LO 00 H r- 00 
rH LO CTi rH 00 CTi eg 
CO CO OD CTi CTi CTi o 
O O O CD CD CD rH 

0 O O O O O O 

I I I I I I I 

OOCNterOHHH 

h g e o cn h ld 

LD LO LO [ — OO O0 

o o o o o o o 

o o o o o o o 

1 I I I I I I 


It 

2 


LO LO LO 
co r— co 

O lo o 
1 LO O 

.0734 

.0958 

.1256 

.1294 

.1414 

.2134 

.1667 

^enguivogg 

oor-r-r-coogLocri 

LD LD g LO f — CO OO LO 

OOOOOOOO 

i — i o oo r- lo lo gr oo 
HecNMognio 
HHCgHOHCgCM 
oooooooo 

e e o eg ao Oi e 
OCN'DOOOOh 
g g g g iD ld ld 
O O O o o o o 

gr eg 

0 

0 

0 

o o o o 

OOOOOOOO 

OOOOOOOO 

till 

o o o o o o o 

1 1 1 1 1 1 1 

O LO LO 
ce> r- cn 

«H LO O 
1 LO O 

.1024 

.1296 

.1647 

.1662 

.1763 

.2503 

.2015 

CMOOHOCNHgoO 
ooeecMLOcoe 
OOeODHHHO^ 
rH i — 1 O O H H H O 

o oo OO LO LO H 00 00 
omoeecTioe 
ggiog(Nooo 
OOOOOOOO 

O e LD H CT) CTi LD 
CT O n LO OO CO LO 

h eg eg eg eg or g 
O O O O O O O 

gr eg 

0 

0 

0 

o o o o 

OOOOOOOO 

oooooooo 

1 

O O O O O O O 
1)11111 

CTi LT) LO 
oo <Ti 

OO LO o 
1 LO CD 

.1623 

.1969 

.2415 

.2503 

.2483 

.3273 

.2737 

eg ld "g rH lo e - - <T\ od 
HL oggnggcY) 
ld ld lo g OO 00 LO 

HHHHHHHH 

^mCNJCMHOl^g 

He-LDlOCTiOOCOCO 

CTiCTiOOCTitncnCN 

OOrHrHOOOO 

g OO O H LT) ID OO 
n H H O OO CM e 

cm eg eg cm H o o 
o o o o o o o 

gr eg 

o o o 

o o o o 

OOOOOOOO 

OOOOOOOO 

o o o O o O o 

tn 4_i m 

a> to co 

ta 

.3 

.4 

.5 

CD e oo CTi 

cgoogLOLDecocTi 

cgoogiocDecocTi 

1 

PO g LO LD r- OO CTi 

tj a a 

0 

0 

0 

3 

CD O O O 

OOOOOOOO 

OOOOOOOO 

o O O O O O O 

<X5 O MH 

eg 


gr 

LD 


x: c 



00 

Cl, *h 

< — 1 CXi 

CD 


o 

O 

O 

< 

II 


II 

II 

II 


x/ c 


x/c 

x/c 

x/c 


276 



.00 CONFIGURATION = FW 3 I 2 


^ (N LD 
(N ^ H 

O 00 o 

CM LO 
< — i 


lo cm m 

CnI ^ H 

U)00 O 
rH LO 
t— i 


h (N LO 
(N ^ H 

CM 00 O 
rH «3< LD 
■^r »— i 


0O LO Cn cn ^ vo 01 
OD OO H MO CN oo 
oo ^ in ^ m H (M 
H (Nl (N (M OJ (M OJ 

o o o o o o o 

I I I I I I I 

LO cn Cn CM 'sr cn O 
CM O CM 00 O QO 
00 00 00 rH (T> LD LO 
(M (N (N (Nl H H H 

o o o o o o o 

I I I I I I I 


rHr-LnCMLOC^LOLO 

oocNoor-Lor'r-^ 

HOgiD^LO^OOH 

CMC\|(M(\]OJ(NN(\l 

oooooooo 

I l I I I I I I 

^CN^OO^LOLD^ 

o o lo lo t — O LO 

OrHCMCOCMrHrHOO 
CMCNCMCMCMCNCMrH 

oooooooo 

I I I I I I I I 


LoocMCM^*oocnr~ 
aor-i— iloo^oocoo 
c^'DinLo^^ir)^ 
CMCM<NCMCNCMCM0M 


oooooooo 

I I I l l l i i 

Hc^^LOvp^or' 

coLor^ooror^oo 

^po^roopopoooo 

CMCMCMCMCNCMCMCM 


oooooooo 

I I I I I I I I 


cn ao r- cn co cm r- 
^ 00 lo LO CN CO '3* 
cn cn oo r- lo cm on 
<M CM CM CM CM CM CM 

o o o o o o o 

I I I I I I I 

rl O O CO <T\ CO 00 
O LO O LO CO r-l LO 
LO LO LO LT) rH Cn] CM 
CM CM CM CM CM CM CM 

O O O O O O O 

I I I I I I I 


O rH CO LD LO LO ^ 
hoonococn 
<n O CO LO LO O *H 
H (NJ H H rl rt H 

O O O O O O O 

I I I I I I I 


rHOCMLOLOOCOCO 

MOLO^CMLOr-^ 

lOOOOCTiOOr^LD^ 

HHHHHHHH 

OOOOOOOO 

I I I I l I I I 


POlOtH^TlOOCOlO 
Oh LOOh MM^ 
OCnOrHrHOCnLO 

cmhcmcmcmcmhh 


oooooooo 

I I I I I I I I 


3T O' CO 00 CM CM CM 
oo H in n h 

CM CM CM rH CO CTi a> 

CM CM CM CM rH rH rH 
O O O O O O O 

I I l I I I I 


LO CM LO 
CM ^ rH 

OO CO O 
*3* LO 
<3* rH 


o oo lo oo r- lo lo 

^ o Lf h l/)CO h 
in P0 rH o OO CO LO 
rH rH rH O O O O 

O O O O O O O 

I I I I I I I 


locolocmococmi> 

O CO 00 OO lO CO rH LO 
H*^lOCOCn]HHCTi 
HHHHHHHO 

OOOOOOOO 

I I I I I I 1 I 


CM LO 00 O O ^ H LO 
CM LO H t'— 1 O CO LO LO 
LO^LOr-r-LO^J'rH 



OOOOOOOO 

I I I I I I I I 


(M H (T| CM ^ o 
O CO CT» H lO CM 
co cn oo h oo h h 



o O O o o o o 

I I I I I 1 I 


O CM LO 
CO ^ H 


co o h o ^ cn oo 
cn<nooou>ooH 
LO ^ CO H O 3T CM 
O O O O O O O 


iDLOCOh-ChLOCMH 
HCnhlOlDOtOh 
h~ c — CO LO lO LO *3* 00 
OOOOOOOO 



LD 

• 

» 

• 

• 

• 

♦ 

• 

*3* 

i — 1 

O 

1 

o o 

1 1 

o 

1 

o o 

1 

o 

o 

1 

o 

l 

O CM 

LO 

m 

on 

rH 

a> rH 


cn 

□n 

on 

i — 1 

r- 

rH p- 

OL 

o cn 

oo 

CM 


• • 


rH 

O rH 

CM 

cn 

LD 

cn 


CM 00 

O 

O 

o o 

o 

o o 

O 

o 

O 


LD 

• 

• * 

• 

• • 

• 

* 

* 


rH 

o 

1 

o o 

1 

o 

o o 

O 

o 

1 

o 

1 

M O CM 

LO 

m 

an *3< 

rH 

ld r- 

rH 

m 

p- 

O CO 3 

rH 

OL 

3T on 


LD LO on 

cn 

M" 

HH • • 


o 

CM <3< 

LO 

LD (M 

cn 

o 

CM 

rH 00 

O 

o 

o o 

O 

O rH 

O 

o 

O 

a ^ 

LD 

* 

• ♦ 

• 

• • 

* 

* 

* 


I I I I 


*3< rH rH O O O 


r- lo cm co 


O O O O o o o 


oooooooo 
I I I 


cm cm m o 
oo oo cm cn 
<n cn o h 

O O rH rH 


O O O O 


(M LO LO OO 
LO LO O 00 
to in h h 

o o o o 


o o o o 

I I I I 

OOOHh 

co ^ o cn 
CO CO in LO 

o o o o 


o o o o 
I I I I 


LO CO LO LO 
h cm h cn 
o o(n h 

rH iH O O 


o o o o 

I I I I 

LO CTs LO Lf) 

(nj in cn ^ 

p- LO LO UO 

o o o o 


o o o o 

I I I I 

r* <n cm ^ 
CM <3* CO in 
in in 
o o o o 


o o o o 

iiii 


oo lo ^ cn o co cm 
cm h cm co m too 

CM CM C0 CO CO ^ lO 



o o o o o o o 

I I I I I I I 


LO *3< <T> 00 LlO Cn 00 

o cm ^ r~- m cm 
cn <n cn cn o h cn) 
O O O O rH tH rH 

O O O O O O O 

I I I I I I ( 

co oo oo lo cn oo cn 
m in oo ^ cn oo 
r- h h h oo <n o 

O O O O O o rH 

o o o o o o o 




■3* CM in 

CM ^3* rH 

O 00 o 
M" 1 LO 
rH 


O O CT> CO OO rH CM 

co t co co in lo rH 
co m h oo cn m cn 

O O O O O rH rH 
O O O O O O O 


^TOrHCTir-OOCOCO 
00 rH O CM LO rH 00 LO 
HOHC0C033^ 

oooooooo 


oooooooo 


OOLOOO^CMOOCO 

ooo^rooocMcom 
rH O CM CO CO CM CO CO 
oooooooo 


oooooooo 

I I I I I I I I 


o r- LO CN o rH rH 

oo rr lo r- rH cn co 
in in in in lo h m 
o o o o o o o 

o o o o o o o 

I I I I I I I 


CM 

3 co cn 
il h in h 

E o oo o 

I ^ LD 
"3 1 rH 


<n in cn co id m 3* 
(M ID h cn cm co h 

ID CO O O (N CO 3 
O O rH rH rH rH rH 

O O O O O O O 


innoohCOhCMh 
00 O CM LO rH LD CO OO 
■3 1 CM CO lT) LO LO t LO 
OOOOOOOO 


OOOOOOOO 


CM CO OO OO OO OH 00 LO 
H^Hhcnoinco 
HHOHOOrKN 
OOOOOOOO 


OOOOOOOO 
I I 1 I I 


oo cn co h co H co 
^m^hOhh 

co co co co Ln p* 
o o o o o o o 


o o o o o o o 

I I I I I I I 


oo in h 

ld r- CM 

rH 00 O 
I LD 
^ rH 


n 3 h h cn h <n 
CD ^ H OO H 00 
OO H CO CO 3 H h 
O rH rH rH rH CN rH 


r-uocncnao'^CM^ 

COH^OUDHhH 

LO^LDP-OOChCncn 

OOOOOOOO 


oo ld i — - ld lo « — i oo r- 

Ovj ld p^ cm o O CM i — I 

CO 00 CM O rH CM O rH 

OOOOOOOO 


3* in ^ <n cni h 

CD h OO OO O 3 

H rH t-H rH CM co 

O O o o o o 


o o o o o o o 


oooooooo oooooooo 


o o o o o o 

I I I I I I 


rH rH UO 

r" p- cm 


cn oo o 

1 

<3< LD 
*3 rH 

tn mh 4h 

oj 

cn cn 

T) 

a a, 



CO 

a 4 h 

& 

c 

a 


H 

04 


co cn co oo o <n h 
CO in CO P** O ld LD 
3 h o m h h co 

rH rH CM rH CM CM CM 


H31000300CD 

haoco(Mh<ncNH 
CMcnom^^in^ 
rH O rH rH rH rH i — I rH 


ocnhonhiDh 
HLncoio^^inh 
00 00 00 LO LO LD 3T rH 
OOOOOOOO 


r- lo oo oo ld o 

00 00 OO CM CM rH 
<M CM CM CM CM rH 

o o o o o o 


o o o o o o o 


oooooooo 


oooooooo 


o o o o o o o 


-p 

pjooooooo 


CM OO *3* I/O LD [ OO <n 
OOOOOOOO 


CMco^miohoocn 

OOOOOOOO 


co m id h oo <n 

o o o o o o o 



LD 

o 


o 

*1 


00 

o 

il 

o 

1? 


277 


0135 -0.0612 
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